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Abstract of JP2003257865 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device using a laser crystallization 
method which can prevent a grain boundary from 
being formed in a channel formation area of a TFT, 
and can prevent a conspicuous reduction in mobility 
of the TFT, a reduction in an on-current, or an 
increase in an off-current, and to provide a 
production system of the semiconductor device. 
SOLUTION: An insulating film formed with an 
unevenness is formed on a substrate, and a 
semiconductor film is formed on the insulating film, 
so as to selectively form a part where a stress is 
concentratedly applied to the semiconductor film at 
the time of crystallization by laser beam. 
Specifically, the semiconductor film is formed with a 
strip-like or rectangular unevenness. The 
continuously oscillated laser beams are irradiated 
along the stripe-like unevenness formed on the 
semiconductor film, or along the direction of long 
axis or short axis of a rectangle. 
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(A) 




1 

[#WFIi!#©3SH} 

be $ n. MEitftJiagex tt*ftsfl:a*± izm&. a tifc 

tut. wE«»x»4#*©sis»tt©*^*ifijKjftt>T 
ey— *xttt* k xsa^snT^iuista 
t&mmm±v>. tn^n<Dwi&mzM&-$nrzte&&¥- 

*ttflitt*»#«Ky^-^xt4 h u-f >i«iiiMsn 

tt©**3&fRHC»oTBifiEU MEits©^*;^** 

Sn. ii&E«&©£»:m##©IB:^tt©IHIicg|tt>S 40 
i2i±«t*>ttTiE«Era»att*»*ilCV-XXttK 

s. 
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ht, ffiETttfeftOtt*. «*xtt»«»;t^->i:» 
i«**ifc»{kasiiXttK<ta<ka**»6i«*» i seam 

<t. 

WE«*©!Bloy-h«a*«oT»flcSn. ^©s 

BBicoaenfc*-*-** i ©y- h«fHt&. 

ttE£ 1 coy- hfelUKOGflttl^lr^JHgrttttte*- 

y- h muioatf i=ttr -am 2 ©y- h ffisit. 
MCi 2 ©y- M6»Bt±K»js;sn. a**»-3#jEs 

mn&^^z-jiwi&mm*. mmm 1 ©y- hfgitK£M 
iz&A J T'wimm&v>%t, 1 ©y- hts©^tn^2 ?t 

«EA/T?i»E*2©y- MIii/j;-3TV^ut$fi! 

© U— tf- e- A *»|RttK:fc* J: 3 »c*3tr **** 
t, 

S«±fc*^Xtt#tt©PDi!b**TSlfclHJI&»lST-& 
^2 Ofgt, 

MEtt«WK±l-¥W#:|)l*»*r4* 3 ©*»£. 
l»Elft<Wll©^^->*«*E*r4JB4 0*St. 

t8E¥«(«l©l3»S$tf«k-5fcMEU- 
■tf-f-A©^SgS€rS*, &4J*»"3*)EJB 1 ©fg 
«M«PLTME«3KSKlcSb}ttEU— >f-t;-A«» 

ffiEI*flte#*aSftfc¥##K*/^-=>$fU-t\ 
^ + *;H8l«fii«*l»Ett«(lODfl«±«-*r*7-f 5 

[«*JH10] U— Sf-fMMlE«fc. 

©i^— !f-e-Aji«atti=tt&j:3c*%rs%¥S 

©^&<h. 
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mfo±\z&t$.t<titc^-t>-$:MmtLT. IMrE/t*- 
>1t«i. llftEl — ■ tf-h'-A^^l^ltc^UTSit 

ESB 1 0*S*«»UTWEj£36liBlcat»WEU— »f 
ig^-SSil 5 

lWEttatt*«!lt«>&nfc*«#«*/X^-ii>4> r bT. 10 
[**JS113 U— !f-BSg«£. 

A*$nfc/^->««sE«-r*SB2©^a<t, 20 

iWEieaw±K¥*ff«s»i«-r*sB4©^st. 
©^st, 

)WEK*«l-3fc/'«^->*«*E1»-r-&*6©*Rt. 
WEJB2©^SHE«*nfcA^->«*i:. ffiE£6 

©#ai^E**nfc/x^->«r*t. iBf^*nfc¥ 

T. t&E|g2©^RlCEt6£n;fc/^->te^£fc«ffl 30 
E*6©*RCE«Snfc^^->flM8A»6. WE** 
#BI©(H]gI5£^tr J: 3 IciffiE U— If- K-AOittB* 
Sjfcft. »:*S*>OlWE*l©#SS«»UTlWE!£3lE« 
Kfca^lWEU— tf-t- A dtT. ME 

¥*#BI©*ilStt£;SJ6SSil 7 (Ofgi, 

?**;u»«««*MEift«»©Efla5±c*r*7-f 5 

[ft** 12] ttScJSl 1C*1>T. ffJESii5©^Rte 40 

©££->*^A. 
[1*1113] U~!f-B«g«i. 

<k. 

S20^gt. 50 
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JWEtt«R±l=*i»#Bt€:»*-r** 3 ©^ffc<k, 
ME««B©^^ — >«*eE*-r*JB4©#»<t. 

>«M8*»6. (MrE#*#IIJS©e!]gB£^tr.fc5»ciffiEU- 
if-tf-A©j££*l&£Jt©. tt*i*>ottE» 1 ©*S 

istscit, ffiE¥W*K©ftAtt£ffi«>s$5© 

*§*<!:. 

i»EieiwB©a»©i!a«±i:*fc*«*«t5K7-f 5> k 

© U— If- tf- A«ttt4KCft« «fc 5 *3t** 

IWEIftWII±tC*J)Wt:as»riEr«JB3©*Rt. 

>««t. WEl^— *f-tf-A©*3S*lS»=aLTSii 
«:^AK:fi(t«<l&^6. (WE¥3M*fflt©ia«*^trJ: 
tf— tf-A©^3ES8S*^«&, 3t£*3*^fJ 
ESS 1 LTWE*3tlIISfcffit»ttEU— if 
-fcf-A£»»£-ti-*c:£T, ffiE*|MIMtiN©ISJM£$ 
;a*^m5©#g<fc. 

i»Eie««©«jR©miffl±i= j: 5 t7-f ? > h 

ME7-f ^> KOft *;HBfiK«i«»iWE«»©#IH« 

m*«i5] u— . 

© U— tf- tf- A**««lc<t* «fc 5 
<h. 

MEftJtSnt U— •f-%OJHI44feB£f*ft£tt«)ll 1 
©¥©i, 

A**nfc/t^->*«sE*r4»2©^Rt, 
o * wr -s immr s * ss 3 © t . 

MEI!«±lC*»a:«S»»ST**4©#R£. 

(ttE»riESnfc*W*Bt©/t^->flWB*K*.«*S(5 

©#S<h. 
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fKrRBE&a o tzm? - >®m & iBts-r s Sis 6 ©3H£ t . 

«cK©D0«*#tr«J: -P ICMIB U— tf- £- A©j££J18§ 

¥m#me>®Mk$i£&#>z>m7 (D^&t, 10 

laiBT'f 7> KO^^B-rtflMttttGBflkOfrGStt 

6] «*JSl 5£:&t>T. ffiGJB 5 O^Rtt 

©£g->XxA. 
[f»*JS 1 7 ] 9 75M»#Jg 1 6 Ol>fn*> 1 m 20 

[i»*jhi 8] w#js 9 75MS*JS 1 7©t»rn*-« 

K*3HT. 9MEI>— tf— tttt. YAGU-f-. YVO 
. U— tf— . YLFU— if-. YAIO, U— if— , #7 
XU- if—. ;nf— U— if— . T\s 7 4 KU- 

•tf-. Ti : -if 7 T-f 71/- If— SfcttY, O, U— tf- 

*6«tfn&— asfc»4tt»as:fflt»Tai*$nT^« 30 

1 9 ] n&m 9 n^m&rn 1 8 ©i>fh*-« 

5^A„ 

2 0 ] »3fcJg 9 TJMfS^JS 1 9 «H»m*» 1 * 

k^t. meu— if-*tta«*«T?**ct*»a 
[«#js 2 i ] ntjfcjs 9 wast** 2 o ©^-rn^-js 

c*v»t. St(f3u-if-^«m2ii5il&T-ab'5c:i:^# 40 

[0 0 0 1] 

i«9i©*-r*a*#»] *«9i«:isiMiiiB**rT*¥ 
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[0 0 0 2] 

[&*©&%] *5Xttf©*«±l=»l«bfc#Jfc«i|i 
U— !f-l:ft«$n5S#U- if— S». Y AG U — if— 

ir R3t £ n •& @# u— if-*<®^ffl o>£> nr u -5 . 

[0 0 0 3] l/-if-e-A*ffll^^i®^atl $1 

— if - b* - A d5 ra ft $ n co x * ;i/ - £ © JR U mt$L 

«*. &I4 0 0nm«T©SW3fc£fgirr-5X*->^-U- 
■if-»««B*«^fcU— if-&3 SIR W 

[0 0 0 4] U— if-^Stt. H^attflFXlK 1 T*IH§5S 
2tlT^2>J:oiZ> U-— if— tf— A©j£*j$ft£k*— A 
Xtf h§x 5 0 0 0/S>«±<hLT^3t^StC<fc0# 

isjMfc-r*t>©-*. «*«»«FXHK2tH*anT^-B 
•tSK. gjmzMf$.ztifz¥&#mmiz. mzmizzn 

ItU— tf-t*-A*flg»LT*KJcm*SS®«S:^fiE-r 
St>©*sa&-5. ^t>tt1#fflF:£iSim::IPB*$*lT^S«fc5 
IC. U— !f-«ia««©«t5tft**»CT»ttClf-A 

[0 0 0 5] 

[WHvStltt 1 ] <#P^B§ 6 2- 1 0 4 1 1 7 9 
21) 

mftXtR2] *B#^4, 330, 363#BJiHe» (Fig. 
4) 

[»M=Xltt3] - 1 9 5 3 5 7 (Kf3- 

41. SB 1 - 50) 

[0 0 0 6] JSC. Nd : YVO,l/-if-aflft 

tt4fcMw*nTtr»*. ^^STii. ^^@^I/— if- 
9Efi«B^ e»»C#*^tl^> U-— if- f-A©|g 2 

-r) ^©iffl^^nti^. 

[0 0 0 7] 

[^1^X^4 3 #M 2001-14402 7*£tfR (|g 
41) 

[0 0 0 8] Sfe. i©«fc^^H<*:U— *f-5Bfi*B* 
FT<hI2-T) ^©JSffltt. «»lx(«^fF5:g« 1 Tfc^^ 
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V— tf- (YVO,) ©SI2iiSI>li££ffl^T. 
[0 0 0 9] 

[##fFXiK 1 ] A. Hara, F. Takeuchi, M. Takei. K. 
Yoshino, K. Suga and N. Sasaki, "Ul tra-high Perfor 
mance Poly-Si TFTs on a Class by a Stable Scanning 
CW LaserLaleral Crystallization". AMLCD '01 Tech. 
Dig. ,2001, pp. 227-230. 10 
[0 0 10] -£-*>-5-t>. TFT<Dft&&fa±2it2>tzl£> 

[0 0 11] ttfl&fi±Cl*ffia¥*tt:jRgjgJ&rstt 
It^+y- (graphoepitaxy) t^v&ffiii<2£&£tl 

^Mbx^e, u— y*-f-A-^t-^-T-jra^s 20 
oat a tf *«f wxitt 2*i:»ssnTH4. 

[0 0 12] 

[#1$f¥Xift2] J. Vac. Sci. Technol.,"Grapho-epit 
axy of silicon on fused silica using surface micro 
patterns and laser crystallization", 16(6), 1979,pp 
1640-1643. 

[0 0 13] 03 X.tf## ffXfi* 3 Kfc, 

xt^+^-iPftfns^v^itottitflsa^^^iT 30 

@j<DU'J — ^te^P (surface relief grating) <D£t3$C: 

wt. iMWKwatfficafiSKtf. e*fe<t^±(cjgfig$n 

dtf, K*^KcD*S^^xtf^ + >' J rJ^fi$-&-5 
[0 0 14] 

[2M#ffFXift3] M. W. Geis, et a). , "CRYSTALLINE SI 40 
LI CON ON INSULATORS BY GRAPHOEPITAXY" Technical Dig 
est of International Electron Devices Meeting, 197 
9, pp.210. 

[0 0 15] 

a<kT-&^7&«3ES5T&ofc. 50 



M2 003-257865 
8 

[0 0 16] 4ift©y57*Xtr^=lr->-ttlB«Z»oT 
S«fiL. »«S*lfc*ISfl*i»flsBI©*Elw-e-©R 
*^*<tt«W(5;v^S!©^7xaS±lc^77*xtr^ 

[0 0 17] HfftfcLTt. tsaft:fc«fc-aTfic:** 

lC«fc 0. 319£-:bi±S O I (Silicon on Insulalor)£^ 
[0 0 18] *89itt±KraH.&K«*T&Sn;fc"6>© 

[0 0 19] £fcifi¥. »«±»::TFT£»fiJc-r-6ft« 

fls«t*ffl^fcTFTtt. 8£*©#»*¥ilM*:tt£fl!^fc 
TFTiOt)S#M»ftg (thf'Jf-Ttfcl^) z>< 

[0 0 2 0] tu51!*#ft8Bl:ffl^5Ifi«, 

+-§T^. Zr<DTclt>> *7XS«±l:*UxU3>TFT 
7=-Mffl^5^tll #7X*«©J!&*JBS»tfS 
[0 0 2 1 ] U— !f-7=-;U©»«tt. MttniMKu 

ttfiWiniii* « « r « 7 t ittt b T«a»« t 
ct6 £ a*± tf e. nr ^ -s . 

[0 0 2 2] fc*. !f-7r-Mi 
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m © r < jsttmingft l T^aft $ •& -5 t> © t l t*o e n 

[0 0 2 3] U— tf-tt^<O^^^telrJ;0, A;U*fg 
lf-l4m:ftx*jl^-#l±i&&5&^*Li6. U— tf-t- 

iDIU g£ 1 0 c mU±V>®Vi\Z-f 2>ii. S^COU- 10 

\z\t. /^;i/X5UgcoU— tf— SrfHlA-5coa<£8£,£ft0t5 
[0 0 2 4] LfrHfiifm. ^SSttBKOSSAffcKfc^ 

#»<«m^K:»j*sn**sA©&aa«**< 

[0 0 2 5] /t;PX58«t*tt«*iCi:9J*n4U'- 

— *«ttt»c©»ftii[*«**ixT»rit$n*. ^-<o*§a 

iftW&Bt^Ste^^A&fccOT&O. ISA&0& 
■***S£lt£LTlSAJt¥i*(Mft£»BriE-r 

t4CiT«snfcgttItl:ll S£A*l©f|LM (St 

[0 0 2 6] l»A&rt£A&:9. tfc»Ktt#AH*iS-*» 30 

*;wbj*«*+ tft©«a« 
&^xnffi&ffitizizist>\z*7nffiifimi]ai>t£Qt. r 
n*cit*iwffi»cff«snfc*«:oTFTi^t»T. e 40 

[0 0 2 7] *f-KZWMLtct2\Z, 

mznzigM>&<D®.mt±g-$tf : 7>y&\zu2>(D\t. 

Ufc*#i|sW#:fflt«f KHffi&£«&74<fg£-r-5£T-IC<4. 
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[0 0 2 8] «fcoT. TFT»i|#tttrM^^^S€:Sti 

T&Aft£ttfciSA«3iP{ll&£?§ttJI<hT*TFTT. 
fMSyUn^SCffi^laiMOS h^S?**© 

[0 0 2 9] *«EfcU:iSUjfcfflHI::«*. TFTCD^ 
[0 0 3 0] 

^tc^^ajtt, x lianas© 

«&ftlK±£. #AK¥«*lt:m£Att¥**K$&j£ 

#£-tt. *©«Att¥*#itfc^+*J|/»j*«MrttfiK 
^n^)J;5(CTFT^^fi)t-rst.<OT?afeS„ 

[0031] aifc»tt**-r«T»*fei»Bttt. gfta 
**wc*jv»T. ggntJism. ^n-tzmmmm 

**2 0atomic%R± 3 Oatomic%«T. ^^itS^'2 0 
atomic%U<,±3 0 a(omic%£CF. *?gif£iS# 1 Oatomic 
%&LL2 Oatomic%£TF<OfccDT&'S><i: LTS9. * 
fc, SKbg{b&Sitl4. *#r*»*aiK3&»5 5alomic% 
«±6 5atomic%JWT. SSSigftri* 1 atomic%jW± 2 0 
atomic%U*T. 7KSliggl40. 1 atomic%J^± 1 0 atom 
i c % WTCO t> CO <t L T& p . 

[0 0 3 2] mMXimft<D&£Mtf.$:fi}l&-f2>ffi0!Z£ 
L T (4. Sffi^:® I- SEftSlJgX »K<bftftS*^ ^ & -5 

mimmm&Mf&i-. ^<D±izmmx\t^iK<DA^-> 

*. *ir»tt, S<bS*. ttft^*. SSffk^. SEfk^ 
{ka^^efi£^^xJ4»wco/t^->-c ! }gfi£$nfc^ 

2Sfe&IBI£JE;fiJt-rs. 

[0 0 3 3] *3»5. g{b^^(4^^A^^^©T. C 
cO±lcji3At4#g#lg£J&firf£ t^^O^ffllck 0 ^ 
WM$n»$L<&n. gHkJt£Blf4l*)gBfS;>jatlt 
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[0 0 3 4] g:M^«S1Sffi±©TFTCDiE^JIC^-*? 
ft«£>Ca«cv>. *^Bjicfe^T. Tftfe«e^K»c^fiK$ 

[0 0 3 5] #ft»*i»#«©jBftfl:oiiSir*jt»T 
flMKfcttfc&J:***. o. i ~ i xmmT'&ztzriT 

U 3 ttiftl x 1 O^dyn/cm' CMCitS 

[0 0 3 6] ^©5*3&«»asnfcffl«-3&i-«jB 

[0 0 3 7] ife^tt. M5>JCEB*nfc1t*©ffi»ttO 

[0 0 3 8] T*lft»K»C»J**nfcft«»«*fiJfflL 
-tf-Ate. 5S«##*«ft^;&|6]IC#^TJ9-&x* ( JU 

sgn u— «f- tr-Ao***iaitss*"r**ftcjfe3iE u 
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[0 0 3 93 tf-hf— A©3tSf4. SgJgfc* 

[0 0 4 0] *f-b*-A©!il*l::«fc 0*MHWR«-€- 

oj»**a«j*fco. si l&gfc&tas 2 *e»aa 

t>*< I'M? U -t^StSftjSfiSHSHc!: 
[0 0 4 1] ^ir^Jl^rtMtttfttttSttSJeXMftOJF 

[0 0 4 2] BP^. TFTCft^Mii^Mt 

[0 0 4 3] ufflio&MtL, 
T, 3l6 : flBO»tt©»«*/h*<-r*c:a:*«-C*4. * 
[0 0 4 4] M. *^«T^5^1K¥«ftItB. «. 

lift: f C <h fcT'£ S. 

[0 0 4 5] *fc#5Bg|*ett. U — 

iSiiLfc. H1»C. RJV2 0 0 nm(0MS¥ift 

tSBJEc^j6]tC*SttSTEM©»fEfifc€:^-r. 0 1 
(A) l:*3HT, 10 a. 10b. lOcliSSOSff 

ATS-5. 

[0 0 4 6] 0 1 (B) IZ, 0 1 (A) ICtkLTcT EM 

©*Nsi*£«JM$)K:Bs-r*. bi (b> ic^-r<h*5 

0 . S»10a 1 0 b OIHI. S5f lObtfiffl 

0 c ©IBlCiSHT. 0 ±0*0 #«£ 5*1*. 
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&Mk&<D*!k&ft\zmfr?T&&L¥fttt?jWZfcJjtf 
[0 0 4 7] ^Ct^it^tt. ^0MtC^^®*K 
Mf&.2tlZ>&W£M1RW)\zfeib2, d fcd«T#*fl!m;J:fc 

u— *f-mz&z>&®itom\z. m^mftmz&jjtfm 
*$)\zfrfrz>®ft$:miRmzteB!c,-Tz>. m&&}\z\t. & 

¥M»:xh7<y« (iNltf. £/tte*ej£©[H 10 

1f— * Ojt3tt*K»I C # L Til * ^(6] C *5 » -5 CD SB © % 

[0 0 4 8] tf-5tt©HB»»c«k*tSflWk©|R. ¥g 
^©B3SP©X«v^iff^*fc«i£b^©X-v^)fi^»C*3U 

T*»*gt©db*©<f*f*ifi*fcttiaW©«l J *#ifttt. 

jt^Tfs^^/h^ t>fc«>. \£mtmR*m&L*n\z < 

[0 0 4 9]*^TI1 U— tf-*»CJ:*tt»Yb© 

g$/^-r>yi;J:D^4L. Efl»©+*«iS©l*fi 
tt«««ftTH««»ST FTOBttit LT»I»Cffl 
(/^iltT-. TFTCft^iUfiESiSCiWSJ 30 
n-5©€BS<*Ct^T-g-. e#l:i^TTFT^lff 

[0 0 5 01 **5, V— tf-#©U— *f-e— A<DX.y 
^©jfi&te, *^«jg»Cit^T-^WtCX^JU^-SS 
¥*ttK©t§A&fc$&«d4(£fr>. -?-©*:© 

««£**««•. J:0»*U<tt***«©ia«i. * 40 

(0 0 5 1) f CT*»tI^fATH 

tftT-5. ^l,T-t©/^->'*Si. U-if— 7^©U- 

if-t:-A©^SE^ifi]tiiiSitt^-i6]t*5^«»*gt*^. 

-7t©£gi(ig&£&jrt.5. ■?■ LT, 
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o T U— !f-^S:S«±©¥^KlC» LTfialJT 3. 
[0 0 5 2] ifBJSfiJclCcfcr), !f— 

sasrr &©-?&*< . *j>*< t*>&-m7Finx.tj.&ftiz(D 
t. ^^s^gg^tc u-tf-ft£fia«rsfc©©Bt na* 

[0 0 5 3] **5, g«£iSJgl — lf-3tt 
^tCiOX^^-r-SrtT^fiSLT&fi^U P3£b 

£#T**ft»K*»j«-r ra*i»::ii«*gi©— »k: 
nfciawii*fctt¥*flEBi©»«* c c d^©«[« 

jrp*fll^Ttt*UlO, ^-^tbT^l©fBtS¥©lc 

£fcte¥3l#&©/^->tiN8£geitL. % 1 ©IBtt# 
gCEiSnTUSr-^t, ^2©IBtt^KlCfBtt$ 

[0 0 5 4] ¥»#&©JEMK£8t#-?{£«£. ^agWK 

t^lK©^^^ tit— SfeLfc^. J:t>T##»^©IS 
JP * if* AtiT/^ ^ - >«$g £ ©fi§£ £ff* 5 J; 5 (c 
T*. * fc«f L fc CCD *IHT»ttS«Mit 4©T 
»i*<. {SJ;U£U— tf— jf^-t— \ t fr£>5£-&*>tl2>l'— 

[0 0 5 5] *ft«^©— Wfcv-fc — £»jfcL,fcr). 85 

©^**£l <S:A*T*. **53&^S«fCU- 

■tf-3tT-^-r-5«fc0fc<fc0t). lEStfc&BIC? — il — 
*»*t*Ci:*«T«. fifi^-*?ti:©»S*(^±S-&-5 

[0 0 5 6]**5, U— !f-3tOU— tf-K-AK*Jtt 

U— tf-t'-Af^©{4{l('J;0-E-©^5^^t>-5o *3£ 

L,<ttPflSB©¥ "=>*!]£:#£. -Jg©x*;l^-^a© 

u— tf-3tt fig #t-r -act »t» a. «toT*^Hj 

<fc 0 » S L < «GDgl5©¥ 6 *®^# t fE± lcS*-5 «t 
*. X*;U^-^g©^fli^^-r5 U— 1t'-t'-AS:ffl 
iSex^jU^-S*©^*^^^ 

^tc-r * <t * l t» <h#^. €. n-s. 

[0 0 5 7] S?,i:XU7h^L, U— tf-f-A© 
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<h*<T#. ^S{b€r^-tCfT^Cl<»:^T#-5. £7c7.U 
ll J: o Tattle U— tf- fc*-A£><H££;L£ £ i 

[0 0 5 8] !f-5B««E«*»65EfiStl 

[0 0 5 9] Sfci|£i»fltgt*riEBIUfc«. 

[0060] tz&. ±mmmxm2 £tcte#&vtxm 

3tClB®$nT^-5^7^*-xtf^ + ->- (graphoep 
itaxy) tPftfn***«£«OlS»fl:tt*C*^T. X 

JUS*****? «6»gtOG3«OXyi?iS»«: 
*5^T¥iMl:S#^$nTL$7. *«9|-C 30 
»4. 7-f7>h , 07X^^H7')hLT, i7-f7> 

IS©[aS?c6^R^X>> v^ttB*. 7^7>F<DH' 

-xtf^^->-i:ttaa*ffl«f»TS[»<o{unfciBiwix. 

7-f5>H ft < -f -5 1 i>5*!S:B«iftT 

[0 0 6 1] 

JS^JgSHCOUTWWTS. 02 6IC*5^T*-T^«0 50 
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14. S«9 l 0 1 iKTflMfefikKi: UTSI 1 I&&KI9 l 
0 2 i#ttlC/^->«M£*ftfc*2|ftlWI9 10 3- 

9 1 0 6*«»l«*nfc»i8*«bTt»*. dCTli. Sg 
2*6IWi:40*J«Sft4l!fl<Ea*t3*wSnTlr»4 

«7;U73'J^7XS«. HjSStg, U-7r-f7*«. ¥ 
[0 0 6 2] $Ki:M$nsi2tgte$«)4gW2« 1 

~i o um, m&-tz>&2&mm<nmmwi\to. 5- 

10 Mm. JP£0. 05-0. 5 MDit-r-5dt*i®LT 

TFT^O#*fl£*^IC^t>-a-Ttt*»ClB«-r 

■5 £ t *<T €T * fi£ ntf & 

[0 0 6 3] W, 1 J&ftfl«Z>tmt4. 
ffc&***awi;£ns. Kfl:&*tt:a\H<hiM'tty-h7X 
(Tetraethyl Ortho Silicate: TEOS) tO,t 

fbS-ft&SRBtfciS^Ttt, ^*T-5K3!lieS« 5 5atom 
ic%«±6 5atomic%«T, gmM&.& 1 atomicSSUU: 
2 Oatomic%£AT. *3ti§*«0. 1 atomic%JJ(.± 1 0 
alomic%J^T<i: U 55***6 x 1 0 ! * /cm' &L± 9 x 1 0 
"/cm'^T. 7 •yft7Km7> ; &X'i7A (NH.HF,) S 
7. 1 3 % £:7 yik7 > ^ — 1* (NH, F) 1 5. 
4%^-trg^7K^^W2 0 < CC43tt-5X-y^>ifU-h 
ttl 1 0~ 1 3 Onm/min (5 0 0"C. 1^1+5 5 0 
*C, 4P*|K5©f?&&lg*gTl4. 9 0~ 1 0 Onm/min) 
-5. Itt. CCT-^SLfcX->5 i >7'U'-Hl4x-y^>^ 
?§i&£:LT. NH,HF,J7. 13%. NH,F£l 

5. 4X«*tf**«sfl!t», 2 o-c ft en* 

£<Z>«fc57«tgHfcg{bS3!S18l4, S i H, . N, 

[0 0 6 4] £ 2 feftKOttttt*. SftSXXIlftKft: 

&3?jB«*t2 Oatomic%£Lt3 Oatomic%J^T. 
&*<2 0atomic%«±3 Oatomic%UTF. **»fl|*t 1 
Oatomic%JW±2 Oatomic%UTF<t:-f -5. «V»»4. SE^ 
H^-rs^^roffifiJctk^O. 6C(±1. 5£CF<h-t-5. 

fg*«8 x 1 0"/cm , U(±2 x 1 O'Vcm'JWTt 
L. 7'Wt*f7> : E-^A (NH, HF.) 7 . 13 
%<h7y{t7> ; EX'i7A (NH, F) S15. 4%^tS 
l^*gi©2 0 , C(Zt3tt-5X^9 1 >^U~ h»46 0~ 
7 Onm/min (5 0 CC. 1 8^ + 5 5 0 13. 48fffl<Dm 
mm'&Tlt. 4 0~ 5 Onm/min) T'$>Z> fcro^SfflT 
d<0«t-5&SK{kS3SISJ4S i H, . NH, . N.O 
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(oo6 5) &2&&mT'mf$.2nz>m£&<7>wg<oft 

[0066] 02 7T-^-r«k5Jz. c<vmi&mm9 1 
o 2 tm2ig>mm:9 103-910 s^^^t^b 

9 1 0 6 £ 5 0 ~ 2 0 Onm<£>/P£ KJgfiJcT 
-5. ^Iff^Mtt- JlSi. HJSf.tyjl^rL^AtfHt; 10 

[0 0 6 7] tUT. u©#SSfiM9 10 6C1 
M&Mls— tf-tf-A 9 1 0 7 £HB«-LT;g I §i,ft:£fT 
P. ®ffl$n-5U— tf-fcf-Ate, 7t#^(CT^*ictm 

Nd, T 20 

m. Ho£ F-!/L;£a-y K£ffl^Jt@#U--tf-fSJi 
SST-ag>0. #1CYAG. YVO,, YLF, YA 1 O, 
ttt'OiSSJItCNd. Tm, Ho£ F-^bfciSS^^o 

@ * U — !f- fSUgfi \Z X f7 ii*I#§ £ ffl 

ttfcCffclK fit, m*\Z*V$-Q7TCt£.o\Z. 
&ikO&^J5ftiZZil,$im?2>Jjfa\Z7£!£-t2>. Z.CD 

m. Ttommm\zMi&2tiz>i%vi<D/-<;?->e>-gc^jjfa 
iiWnttijfa\z7k£-t2>c£tfmhm£i-^. (s, 

£cDifc*< i fcfl 0W±OfeO^f 5. 30 
[0 0 6 8] X7^tLT(i, Nd : YAG. N 
d : GGG (# FU^9A • fiWA ■ b) . 

Nd : G s GG WHUz^A • ^ij>^OA • #'Jr> 

jI L & *< 6 ^ if ^3fcS§ Tl tr. 
[0 0 6 9] IKXIl/- tf-e-Aroffifitt, 
#J|ff¥jg#ffl|©fti&iR^&£#JtLT4 0 0-7 0 0 

«*tt*^£ffl^T**»©SS2»»ltt, Sg3ii51S&£ 40 
%LQft-?Z\hT'mt>n2>. tfL&gi&mTt LTteADP 
OJ *^'ft;T> : E — 2 A) . Ba.NaNbiO,, 

(-^-y^/N-ij r>A^- h U ^A) . CdSe (±\s>Jj 
K5 9A) . KDP CJ U»>^) . LiN 

bO, (n^-ygfU^^A) , Se. Te, LBO, B 
BO. KB Sfct'^SfflSn*. #l:LBOSffl^5u 
tA'SJLH. Wit. Nd:YVO, l/-1f- 

fSligg (g#&l 0 6 4nm) (OfH 2 iSHffi (5 3 2n 
m) £ffl<^-5. U— tf— WSSil*:- KttTEM,. 
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[0070] m*>misrz$mti,TmiiiT.2>&im<7>m 
£\ ffi«R^SAU o'-i o'cm-' T-<bz>mm-zmttm 

miZjzQ 3 0-2 0 0nmOP$$-fcoT}g^$n-5#S 
K ¥*#BI£«SSI{frr-51§^. j£g 4 0 0 - 7 0 OnmW 

b . 5 3 2 nmCDft ©g ASteWBS 1 0 0 nm~ 1 0 0 
0nnre$>9. MJP3 Onm— 2 0 OnmTJgfiS;* 
Mftl9 1 0 6 <Df*i$l&T'-tttmTi>Z\t 

i — if- tf-AORitMttic&tta^wmosia&tt 

£i§— fCJbD^-r -5 Z. t -5. 
[0 0 7 1] H3 0»4H©ttftfl:Oiaa**WfffiHCJ: 

oujBjf sfcoTSo, 030 (a) T?^-r<t 

9 10 1 ±13 1 9 10 2, m 2 9103 

-9 10 6. ^SI¥Iftl9 1 0 7^Jgfi£^nfe^. 
030 (B) T*ti5l:i/-if-f-A9 1 0 7®I 

9102^12 mmm 9io3~9io6 <Dmm&&T 

fiti. £b±&Ttt!gl&^<hlil2|g&BI<taqBg;* 
nTt>50t. ffi©**£JtttLTJ»*«*t;*:S<fcD 

a««t*nTttttftjsdc*^isiic?io!fi6n. $ 

[0 0 7 2] d©^limS;Wlr0 3 0 (C) TSLT 

o 3\z&\,->Tm&wwmzn, xy^-z^^v^mtm 

SSn^Ci^?,. -5-<D— ^TGDJSg|59 5 0 2 K^/fc 

[0 0 7 3] ISft'fk»7L.fc», 0 2 8T'7K-TcfcplCX 
•>5 1 >yc±0liatt*illflcBt*»6«*«ttJi9 1 0 9 

ZMfc-tz. m&m9 i o 9 \z&^t^* *.)iMi&mi& 
9i2o~9i22 mm&UT-mtsmm) itTw&& 
MooaiEgp. BP*,m2mmm±\zski l ic>tiz>. 

[0 0 7 4] S 2 8 T^-retS® 9109 tt. M?"JlCffi 

&L£&z>z.tw-Q%z>. m&miz&vzm&mmj&vto 
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n^tf-tn-sc tfeT^-s. -tit. m&o&mvte) 

[0 0 7 5] ^©ftiKD^SlchLT, @2 9T^tJ:5 
K. f 2^19 1 0 3~9 1 0 6 ±«Ci^att^^K 10 
9 1 1 0-9 1 1 2 £#J&£-ttT^fi£LTfc&(^„ TF 

;UJgj£®«9 1 2 3-9 1 2 5*Ettl»^<!:^Tt 

[0 0 7 6] I3iit ffeghitizfaLmm-tzctoyT' 
gzi—if—mmm&vmaxD—M&Tp-?. ®3 iwtu 

-f-SIgi9 3 0 1, ^^^-9 3 0 2, JgS^Jgl 
5^—9303 — 9306. X U 7 H 3 0 7 . -> U > 
KUM1/>X9 3 0 8, 9 3 0 9, 11^9311, 
*S3&9 3 1 1 SX^ftRtfY^fGHcgffiSttseft^ 20 
89 3 1 2, 9 3 1 3. SKI»fS*3>hO-;i/t 
£©Jjffl#gi9 3 14. ^feiett^nfc^a^^AtcSo' 
u _. tf — XS&B 9 3 0 1 ^frJfiP^iS: 9314Cfl 
*§£ilS1f?85aS#liS:9 3 1 5**>6l«oTH*l/- tf 

-So 

[0 0 7 7] y'J>HU*;H/>X9 3 0 8, 9 3 0 9 
if-fc'-Att, «S^9 3 1 l±ffll«3 2 0*ffiK:*t 

X9 3 08, 930 9«-&fi£5^S!<i:-rntf. 
it**, 1*U 0~l*fl o o ossHd-^sns 

l^Tl^. iffMf 9 3 1 Ofig^&KttT 40 

•5 i§ il & £ f# -5 ;£ £> 1 Z ffi 7L <=> n T Ir > -5 . 
[0 0 7 8] ±j£<D$0<. Is—f-fSM&miZ&J&ti- 

x^yu— y-*fi««3ft«affl*na. tfwa. ya 

G. YVO, . YLF. YAlO.&t'^SICNd, T 

7 7«P(tLTIl Nd : YAG. Nd : GGG (# K 
Un^A • # >J ?A • h) . Nd :GsGG 

(# K 'J-£A • 7.jj>iS0& • #'J r>A • 15-*v 50 



ncifetrtl.. Stt£SB#l'— tf-^JSgS<hL 
TliYAG, YVO.. YLF. Y A l O, t&E<Dl&&\Z 
Cr. Nd. Er. Ho, Ce. Co, TiXliTmS 

ri*. 1 jin^b 2 //oi?)^ST5§It -5. <t 9£5l^tij7j£ 

[0 0 7 9] 9311 £^f!j#g 9 3 1 

2. 9 3 1 3HJ;O-^l6jlCl!j^-rctlCj;0S«9 
3 2 0 05U— if-JfflSfcpTfigtLT^S. -^roTjfS]^ 
©f£t!)teS1g9 3 2 0CO— iarog^cfcO fe5^Egf?H& 1 
— 2 0 0cm/sec. L- < 5 - 5 0 cm/sec ©^jg^T 

^#-5C: t^oJtgt^£^)T^-5. U— tf— §8^£g9 1 
0 1 WfeiSi:. *S^9 3 1 1 te. T'f ^ Dyn-fe y-tf 

*«*bfcflM8«M*»9 3 1 st-j;onijHLTftt&-r 
[0080] mm-s 9311 tis^T^-r x^t-it^ 

<4H^ai^g9 3 1 6te*«9 3 2 0 *< U— tf— fcf-A 

#©9 3i steaiu mmmm^d 3 1 sic^o u 

— tf-^H^H9 3 0 l©58«ftfPtO^-f5>^*FI 
^$#Tl-^-5„ S«9 3 2 0^U— tf— h'-A 

Oga#tfi:g(3^^B#tt. U— tf— ©SSfi^ih*. t<nm 

[0 0 8 1] dCD.t'JJJtiBifiKWU— tf-»B*t*«»cJ:0 
S«9 3 2 0ICS8iW$n-5U— tf— f-Att. 04>H^ 

f x^[^xfiY^iS]iit§*fS®)^ n t ic«t 0 

[0 0 8 2] Ciro.fc^ic. #A«¥*fl:K(CS«9SfiU 
— tf-f-ASrBajfrs$Sa<ttc43UT. TJft*6JtMlC 

K MM««<eR tS n§ J: 3 (C T F T 5 J£ 
[0 0 8 3] ^(C. 02$ffl^T, *%^-cfflv>e,n-& 

u — \f—yt (om tt^rffi tc o t - TtftBj-r -s . 

[0 0 8 4] St*. 0 2 (A) KtkT <t 5 ICS« 1 0 0 

±izmmm 1 o 1 i&Mts. loiuxh?^ 
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noi amit&mm. mt&it&mm. &<tmmmm 
cin^0ioi6gi5fflnTt)fiu. £fc 2 oncost 

<£>*8JH8ifiT & o T t> «t ti. 

[0 0 8 5] cctt. o i tme$\z. mum 

[0 0 8 6] lOOtt. ^cDTS^SSStcB^. 

A'U^A^y-f&tf^xSfcte:?;^ /*^-f 
^7X?ii:0^7Xli. #MS«Sfc«X^>l/7. 

mmMmzwtz.oz&mizwmit&m-tzz? 

[0 0 8 7] #(;:. *&jf^§t l o l £®5 <fc o \z, 

mi 0 2&Ml&LTZ>. *#*^10 2(i. '£%J(D^& 20 
(^Ay^S, LPCVDS, y^X'^CVDjt^S) (I 

^-TX^A^fflt^-S.fc^CrLTfc&U. 
[0 0 8 8] ffiSIBIl 0 1 ©CDdblCj&^T, 

i o 2 izhcnarfmnz. mmm 1 o 1 
(d&^i oiaii, mzMf$.-$nz>¥-mfrmi o 2com 
mi,zwatf$inz>&7\z, ¥i*ii0 2oif^#i 

LT^sS-r-5'i:^^ag.-l>„ 30 
[0 0 8 9] 0 2 (A) (C^-Tcfc^^, ¥&#m 

i o 2(cu— y-'-^^BgstL. 5tifz¥m> 
&m ac«) io3^i{Sti». u— tf-3t<ox^;i, 

=£— SKte, U-— tf— t*— Al 0 4 ©Xy S^CDififgClia 

t<Dfztb, V— *f-ft<Dis— tf— e— A 1 0 

0 2 <OdiSIS 1 0 1 aFol05IHlgPO 5 Fe.^c5<h 
^i^6&^J;5l:t5. 40 
[0 0 9 0] tf-5tCD^S^|6]tt. ^BHCk? 

dbSBl 0 1 aO*i6jt3pff»-«caJ:5»r)e» 

•2>„ 

[0 0 9 1] *389iT»44>tt©U— !f-Sffl«,»SCt*« 

e?>i#x?.ns. u— tf-tt. jufcu— »f-t>L<tt 

T. I+-/7 1/- tf— . Arl/- tf— . K r U— tf— & 
iitfhK), B#U— tf— <hLT. YAGU— tf— . YV 50 
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O, U— tf-, YL F U— tf-, YA 1 O, U— tf-. 13 
7X U— »f— . ;Pt*-U-1f-. 7^>h*7'f h'U 
-If-. Ti : -tj-^rf T U— *f-. y.O, I — • tf-& 
<h**<*tf H^l^— !f-i:LTti, Cr. Nd. 
Er. Ho. Ce. Co. Ti. YbX«Tm*«H-tf 
y £ tlfzY A G. YVO,. YLF. YAlO.&fGD 
«SS$-^ofcl/-tf-*tjgffl$n.5 0 SKU-lf-WS 

[0 0 9 2] £tz£t>\Z. m#\s—*f-fr<Z,9£lt<Z>tlC > 
fc^fl. U-if-7t$-#^^^T*^ U -> L — if- 

£ U— tf-ft H -2> C £ T * -5 . 
[0 0 9 3] fc*. 02 (A) CD. tSJMfcSft-SltteOA 
-A' {C*5tt5»fS0*<0 2 (B) t-fflSL, *SS<b$ 
ttfc^CDB-B' t*3tt-5»fffi0*<0 2 (C) Hr*§ST 

(LCfft) 10 3TI1 0»©Xy5>ifi#3:fcH|afflS© 
X-y^jfi^HiJOiTje^***^^ 0, &#1 0 5*<£ 

c^TKtLZ. 02 (d) ic. &§,itm<D¥m&m 1 o 

0. ¥*#tt©fii«©XyS?iS#l 0 6RJ/|H]geODX-y 
£D-5<h#x.£>n-5. L*>L. IHIgei 0 l a <£>±g]5<Z>3F 

s&a&a-Kis^Ttt. dh&e>x.yi;ySm£fzitw&o>x- 
viSi5.&izlt&l,Tmi)tfth2i,->fztb. 1&fttfT'%\z< 

[0 0 9 4] sfct. 03 (A) ic^-Tcfc^Jc, 
' <Jgj5K$tiT^-5i#A^n5ifbg5cDXy 

mw^ig^l 0 3$r/t^-X>i7'L. ^SttOgtlT 
t^dbSBl 0 1 aP B Kr{i©-r-5[agC<^±gB(Z'E[fi-r-5¥ 
attffl»*ffl^». S^O^ag^ (7-f5>K) 108 

[0 0 9 5] *C*i*3liS0lJ-C«, dbS15<DX-y 
ttCagBWX^^ifi^i, db«5t*-«5»-r*C*i»{*:it 
10 3$/^-->mctT, 03 (A) C^-Tck 

Oftttlt LTffil^7-f 7> K 1 0 8 ^MLfc. 7 
-f 7 > h* 1 0 8 COA- A' »C^lt-5»f®0^0 3 (B) 
(C. B-B' (C*5tt^»f®0^0 3 (C) (C^f. y- 

«(I <t* ^a§#:)KOD^att»C«fc ^> TFT ©Wtt'SflDUfijJt 

miz\tuitj.^. 

[0 0 9 6] *i:04 (A) ir^-r«k5lc, 0>t£ <<*:*> 
7<5>K1 0 80^r*;^Sfcfig®£fr.5SBtt£g5 
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j: o\z. y-bt&mmi 1 o^^bk-t^. u&®4 

(A) Tte, y-X®«St«HK 
*«BfflLTi»4*«. y-h*fe&Bll 1 0T7-f7>Kl 
0 8^^S^<kolZbTt)S^. 

[0 0 9 7] *«tt£*rr*BISricMtU 
->^T-5^ it. f— bmm 1 1 1 «:JBfi£-r*>. fc 
*3. 04 (A) ©A — A ' (C*3tt-5^fS0S:S4 (B) 
Ktk-T. y-hmffil 1 1 te±TCD3 L **)l>Ml$.m%.t 

[0 0 9 8] ±IB^Xg(C«fcoT. S^ICttgiLfc^ 10 
S©f t ^MM^Sf 1 5 T F T^fSfi. C<0 

itl^S<-r^Ci:T-^>«St^m«LO^. TFT5:I 
[0 0 9 9] ft?*:M/»l5fc*W©3 i **JMB£W,,. 

*?-fr*;»'»riEis*n(io«*w,,i:r*i. w,, tw„ 

[0 10 0] SfcC ^^©^g^XxAK-pt^TIfcl?] 20 

[0 10 1] Sfc. £©<fc«|ft»(t©--gPK:^ , --a-a* 
[0 10 2] fUT, Kf^nfc&SIKWJBtKlrKI-r* 
tTi-^-T-li. AfcSftfclftlHR©/^ — 

u — if- tr- a o^iE^rrfi] t» L rii ic*5 it z> 
^ > h - >mn £ -3 > tf a - ^ (Di2t»^s ictett 

-f 7> K©3^*;^(*^<b7!)Wjbft^J;5l;:. i£ 
IE Ji 8§ £ ^ £> -5 «t ? \z L T & ^ . 
[0 10 3] y hSrtSttTU— tf— tf-A© 

m<D^^->mm\z^^. ^is^znvxmm.^ 
ir*5its. *e^R©(Hige©iis€;}e«-r^. ^lt. *eit so 
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K©G3gB©i|@S#®bT, U— tf-*©*W»OXy5? 
<t, ^^©CflgBW^e^HiAtS^^^tO^^I-. j£ 
SE^(^lC«LT^ia^(6]tr*5^^^ U h©"l@S:iS:3£-r 
•5. 

[0 10 4] -^S«±ic. ^thLfcyt^->ffiffiizse 

ot<«wiis»«u. wn&&m±iz¥m&mzi& 

ITS. -E-LT. ¥iftl&SlclLfct. 9 s 

fcs. m 5 x-itc cd t>^ 7 ^m^r -ti-^mta 
ccd (.mffim&m?) zmfam^tLxm^ti 

[0 10 5] &*5. 5?l::R«a*lfc**±©16li 
O^fcbL. 3>tfj.-^(Ci5^TCAD(Cj;^>TtS:th$ 

<£©&ffi£-fr1* £fr 5 «fc o \z L X & 
[0 10 6] f LT. 3£»6nfcjfe3tE«BSJCbfc*«t>T 

[0 10 7] ^IC. U— if-Jt€:MWLfca. U — +f— 

^'L, 7-<7>F^Mtl.. 7-f5>H*5T 

IittTFTO»ttl:J:?Tft6«*«. ft*«fctty- 

BMtt*0t&ft?j£u m.mr$smmz-3>?tr b*-)v 

[0 10 8] ^(r. *^^lCfetiTfflt^6>tX^U— tf— 
ggS*^e©«J5£Col»T, E6 5rffl^Tia^-r-5. 15 
1 if-^fi^ST**. 0 6Tli4O©l/- tf- 

— *f-&n&mtz<Dmzmi£2titi^. 

[0109] tttS. U— !f-*«Si« 1 5 1 11 ^ 7- 
1 5 2 £ffi^T-€-©21S£— ^tC«^<k P LT fcfi 

-tf-^H^fil 5 1 fflia$-Sl;eOutT, {±573$ 
nil/- tf-3t©x^.;i/^-d<mftirj;oTtfe.o<© 

[0 110] ifcl 5 4(i7t^^T^0. U— tf-SSfi 
ill 5 1 *^Ud73Sn/i^£S^^MbfeO, *©U~ 
•tf-f-A©^WS:3!jDlLfcCI LT. »f-3tt**3tt 

ft^Jk 1 5 4 (Cj;oT. fia©l/-f-^ISBl 
5 1 A^ttJ^j^n^k-if-TtWU— tf— t*-Ai£5ti 



25 

[oin] tf-*ojBfT*rsjtsaWfWT 

^fc£i*-S££a*T**AO£iB»l 5 tt^LStt 
-c&*s« 1 5 6 £ tf-ft&BB 1 5 1 £®M<Oite 

miztstirzhAi*. AOSMgaftfcoi::. 7f 

[0 112] Sfc, &$ag^T£>£»£l 5 6tl/- : 9 s 
-fgJggB 1 5 1 tOfWWfcttl;:, »f-*«ft« 1 
5 l*&fflASftfcl/-lf-3t©X*;^-«JESj|(g 

o c*^Tfia-r<5ck5tbTt>A^. z(om&* u- 

5 5^LT8fflIfTfeSS«l 5 6fcJI»Stt-5. 
XU7M55H tf-3eSl4Ct^iT» 

«t5*C»RT»J5iE'r*©*«a*U^. fit, X'Jyh 
1 5 Stt^Uy hO«3WPl*T*0, KX'JyKOBl: 
cfc o T l^— If- f-A(OBS8IT5 d t 5- 
[0 114] j4*3, 5 5S^Sft^O, 

U-1f-*««Bl 5 tf-*©» 
S 1 5 6 K:43«-* I/— tf— bf— A<DJBtttt, U — if — CO 

[0 115] SSI 5 6 teX^-v 1 5 7±CSl$tl 
T^a. H6'TH {4®$»Jffl^© 1 5 8 , 1 5 9^ ft 
tf— e-AOttt*lMPt5fSi: 
tg^bT&D, Xf-yl5 7Ml^ ftgStffl^gS: 
15 8, 1 5 9 

[0 116] B6TH fillWS^ai 5 8^X^r|S]fC 
*3it£X^-;x 1 5 7CD^fiCO$dSf*fT^T^0, <£fi 
fflW^&t 1 5 9 teY^ftK^ttSX^-v* 1 5 7 <£><£g 
«WIW*fT "5. 

[0 117] *fcH6©U— JH»ft«tt, ^^E'J* 

-^16 0S*IT^5. 3>t:i-^-16 0ll 
U-f-*I*115 1©»««IPU tf-3C© 

tefi*<W^Sl5 8. 1 5 9£ftfl»U g«£BfS<&& 
[0 1 18] 6*B6TH tf-fcf-AO&B*, 

[0 119] =1 >e^L-^- 1 6 0 Id 

.tot, 5 5<&«*»JWU VX£*<D/^ 
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t**. ftixu * Ma#rLfeRtt*#wi&^. 

[0 12 0] s&J:i/-tf-»Wfflii, «iffla«g<3i& 

3ttt*ei^tt*«t^x*;i/^-?effi©i«i^T»'Sfc«>, 

*«<±#n©6IB<«t5*:LTt)Aii. X^- 
10 yl57 KS«£JaJ&T*fc»<D^R (S«iD^^g) 

[0 12 1] &*5, * — tf— T»JSK"T-6« 

fi€. n>tT^ — ^ — 1 6 0\Z&\,*T%iWTZ><kvlZl, 
TfcA^. SSlc^-*— JBOU- tf-5EHg®£Rtt 

20 Y AG If— * CO, U— tf-eftUKIf 6tl*3W, « 

[0 12 2] Sfc-7-*-€ffl^fcfflr«^toia:Ofc«) 
CCD^^7l63^1&, »dfc:cfcoTttBtfM8 
W-*«fc-5KLTt>£t^. &*5CCD#y 5£»4. CCD 

[0 12 3] fr*5, V-^-^RtfrtC, 
1 6 3(cJ:oT«aW*fc»4**#K©/^^-->*BSII 

IMt*fcl4**#ilO/t^-->fl||Bi, CCD^j^7l 

[0 12 4] S«^A»LfcU-+f-3tttt»»« 
i«>«B!05tt&*^ ttKOftttU-lfama^JBiSft 

40 Fo&wjiiiommw&Rte?. tot 

«>, MfBMOTtS:® oi^€ru— if<©«fis^s$-a-afc 

[0 12 5] ft*5, B6TH U—1f-5SI8£B£ttft 
*RftfcU-1f-JH»«B©««»CO^TSLfc^ k 
— «f-»«5SBtt 1 &T*oTt>«t^, 0 7KU— tf- 

fzmmmtfii$<D* u— !f-jHif*B<D*riEfc*-r. ia 

7K:fc^T, 2 0 lttU— *f-58«SR, 2 0 2ttf7 
-T&<5. ££2 1 5ttx*;i/^— ffiS»S«fi. 2 0 
3J4AOXBBS, 2 0 4li«m 2 0 5 ttX U y K 
50 2 1 3HCCD^/7tfe6. S«2 0 6ttXf-y2 
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0 7 JiKlftBL. 7.v—=J2 0 7 (D&mitXjjfa&mffl 

ife2 0 8. Y^{S]&mmm^2 o 9 \z&r>xMW 
^ntv^. ^lt0 6 K7*b;tt>cQ tragic. 3>tr 

i-^-2 1 OICJ^T. *f-JStt£Ba«#T*a 
-^IgBA«19t*5Ci:T*4. £fc:ft^2 0 4 

fi0 6coig£<hg&t). l ocdu— tf-ft^mft-fs^ 

[0 12 6] Croipl^fglHiT-te. U— If— #ICJ:* 

l«»fttt*««ftTV>*«»STFTOiSttIi LT*g 
#^J&£n-5C9£6fi<*£<hA<T^, S#l:<toTTFT 

*J. t* C * T- £ (H^CD X -y -J ft® t L T/1 * - x > :7*T' 

[0 12 7] $fc. ^VflcBt^ffCU— !f-3tS**L 
TM»-r-2>«DT«&<, 4>&< tfci&H^oJ^&S&tfS: 20 
•teKJSaflST* S «fc 3 U— !f-*Sjt*-r* - i: 

tf-3tt*MS*'r*WrlHI**< 
1 0 fcj&»rt»*4&8P$M**«£ffl«rrs 

[0 12 8] 

[0129] (£»0i i ) *^ss«sj«. &ej§M*s*-r 
^tft *«£»-rs-ey£js-r. 

[0 13 0] 0 3 2 tZ&^T* A'7XSffi9 6 0 1 ±t 

1 o o maomitMit&mmT-tezm 1 &mm 9602$ 

0«»tt©/^->*:rr**2*fc»R9 6 0 3-9 6 

0 7 ttftttft&*K&tfftft&*Hiti77 

[0 13 1] -E-IT, ^7X7CVDSl:«t0#lS« 
mm9 6 0 8 * 1 5 0nn©»SK:»rifcLjfc:«, %tt£S 
U— !f-hr-A€IB»bTI»»flSS1t*. 03 4(±^W 40 
±fl5BH&S-r*>©T*9. A-A'«K»ie-r*«»rB 
0**03 2 (A) i:»J6LTW«. Sfc. IH2*gliffil9 
603-9607 (CfiJaT—j 9 6 1 1-9 
6 1 3liTFT©«ttga^J&£n*>&B£7KLTt> 
•5. 

[0 13 2] *^*iajic^-«cx*;p*-ffi«»#s* 
T-5«i*eu— tf-tf-A 9 6 0 9 S:jtdlEL/«c*<e^»-r 

set let 0032 (b> -e7r;?&o\zm8,&¥m&m 

9 6 1 OtfMtfiZtlZ. i^-?iI^M-gS»f«t: 



73 £ Si *!> -5 ui **X €T £ . 
[0133] ^co&. ft 1 feglt 9 6 0 2 ±(r^Stt^ 

9 6 1 1 -9 6 1 3£Jgsrt£. 03 5 teCCDgPtKiS 
tt&±®0£^LT^&. 
[0134] 032 (D) T-^-T «fc ? tzy- Kt&gdU 9 

6 i 4 sttftJiawre. y-h 9 
6 i 5£^>yx^ >xte^>yx^ >£^w-r&^& 

fffi£t^. fit. 9Xtt*Jf;:J:QH3 2 (E) \Ztk 
■TJ:5»cy— h«S9 6 1 6. 9 6 1 7 5Mt5. 
[0 13 5] $e>C K-fcT>yMS*fT^^»ttlt; 
y-XWHK >m%l&B!8.L, /t?M->a >tt 
9 6 1 8 K.tPpfifcBI 9 6 1 9 £fl£fi£T-5. n>^>7 h 
3fc-;H£J&fiELfc&. ¥Jfifl:lg|9 6 1 9±('^fi£$n-5 
E^9 6 2 0-9 6 2 3tt7il'S-')A, ^^teifS: 

©nft^;HTFT9 6 3 0, pft^;HTFT9 
6 3 1. R^TJI/f f t n ?t ^;HIT F T 9 6 

3 2*«$tl5. 03 6 «;i<£>1*M-e<£>±®0£5KL 
fct>©T*B. BIHK^rA-A'aJcWlS-raiaWriS 
0**03 2 (F) l-fcfffcLTI^S. CCTIl ->>:7\>U 
ftMOn?tWITFT9 6 3 0, p-f^*;i/S! 
TFT 9 6 3 1 K:'J;D<>M-*lltt**riiUfc— H* 
SlT^i.. Sfc. 03 6T^"TB- B'Ulr^-rS 
SEI$f®0(i0 3 3 \Zm£t\T^Z>. 

[0136] 03 7(4. ~s>tf)V?-Ar*)V<»n^\ 
^iTFT9 6 3 0, pft^iH!TFT9 6 3 1, 
RD:-7J|/f f f ^JP© n ft ^iHT F T 9 6 3 20? 
<ffileJS§£*-r. 7^fft^©nft^HTFT9 
6 3 2tt. V — *Rtf Ku-r ^fwjomitiisofv* 

J P M?IJ L T t£ It <=> ft — 3 CD h 7 > X ^ £ Jgfifc L T t > 
-5. ClCOiplC, ^ T*)\>BfS.fat$,*mi\\ZWMZ>Z.t 

[0 13 7] 2 ) iSttH©»i«lCfel»Ttt. H 

l T^-Tck 5 i:#AK¥>9»Bt.c L — tf- f- 

ft, £ Slew— tf-h'-A£B3MLT-eWii8it,tt£i@!# 
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[0 13 8] 0 3 8te-E-©I@£*-ri»$r®®T£-5. 
S3 8 (A) IliJ^T, ^/77M9 5Ol±i:i0 0 

nm<omt2uti£m&-eu.zm i «g^9 502 

t»cO/t5'->€- : t-r^^2iffe&^9 5 0 3-9 5 0 6£ 
^fiSTS. fUT. t©±l:#iSi$!9 5 0 7Sl 
5 OnmOmZ 

[0 13 9] MIf^ftl9 5 0 7CDiIl:, 10 
Sg&fi4!«7cSfc«2: LTN i ^^JDT-S. N i CDgsfcDtelC&g 

2/ y;Mfi** 5 ppmW*&}fc£&# LTttJ*7c3!i$*rS 5 
1 OS-JgfiJcTS. #Jtl. «!*7EStteN i IC|®^$n-5fc 

[0 14 0] -?-CD&. 03 8 (B) TtST <fc 5 IC 5 8 0 
*C. 4RFra05lJDl^i8lStJ;O*a®^ffii9 5 0 7 £IS 

a^k^-frs. cpUTi^atta^5 i i £#-5d,ta< 20 
a*i*^LTfiKo. -t©#*©tt,iittE«w»::tt&sfc 

[0 14 1] 03 8 (C) T-7kTJ:-5^. 1)mMW.\Zi. 
0 5*jtaEU«t*»6BBItr*c:t»;J:r)ttatt*W«Lflt 30 

5 i i ffteftfts-e-*. &£k&*m 

PgT*. £T<0{*«iDUttt$8£U -t©S*tta:£fflH::» 

[0142] *sswi hmmummiz&<oTF 

[0 14 3] (HiS^I3) R«»tt**-r*T*l6ltBt 40 
<Df^g?^fe«, HJStfiJ 1 l-tExJf, 03 9 (A) T^T 
«fcpi;:#7XS1£9 7 o i±«c*<ba{t^*BIT»flt$ 

1 iffe&gt 9 7 0 2. gftS$HTM^tl5^ 2 
7 0 3£«JIi5/£L/cf£, 03 9 (B) T'^T 
«IC^^^9 7 0 4£JE5fi£LT, ^2|ggtl9 7 0 3S 
9 7 0 5-9 7 0 8T^-r/^->lC^fi£-r-5. lyf 

f7>tZ^A (NH,HF,) $7. 1 3 % £ 7 y {£7 
^-OA (NH,F) $15. 4 %^tJU-^mmX'it 



[0 14 4] CO±C*ftHi|6*#it*»j«T*R*T 

7X-?cvD&m<D<pT'mtm{t&mm9 7 0 9i#i 
ft¥*g#BI9 7 i o^^B§»-rsci^c<a^&Dtcjg 

HTs«fc5fc^P£n&^i£ii&©38££KitT&££ 

[0 14 5] affl^ttfl 1 4H«CLTTFT 

[0 14 6] (HJSCSJ4) g:IUg«$Wr-5Tfl6if&8:tt 
©ffi©f£SS;££<hLT. 04 0 (A) K^f «fc 5 tC . 13 
7XI«9 7 0 l±fc*fcajMJUfc»rtbfc*. 
£J C cfc 0 &{fc3l3{SBIA> <S> fiK 9 . *g»X ten ^ - > 
J£rit£tlJt*filikffii9 7 1 1-9 7 1 4tIJ;^m^X«^ : 

[0 14 7] 9 7 10 t& 

^^9 711-9714 y&mowvmt 

£fc&XK;6>&j$&Sili&ttK9 7 1 5^^figi-.g,„ d 
©SI l^^ffll±fC*aK^#:K9 7 1 6 2r^fi)c-r-5. 

S9 7 0 1 A^Wr-5 7;P^ l J^S^IC^b7 r D^ + > 
[0 14 8] «Kfmjfi«9Jl~3©^-rn^-i:^7i£ 

[0149] mmM5) *mw\*m4u*mft&miz 

jlfflT#-5fc©T;g>0. HSS0iJl~5le«o'^TfES£ 
nS*^A^;KD^^04 1 £04 2 SrfflUTfftijrr 

[0150] 041 fiSS 9 9 0 1 KfiBiSlgB 990 
2 . y- M§-^fl9&I&II]g& 9901a. 9 9 0 1 b, r 

—*mnmmwi®9&9 9 0 1 c. xmti^^d 9 0 

8. IH^XttiE^ff 9 9 0 4*SfA.e>nTH4. 

9 9 0 5 hfg^ffliJ^SbtsJK 9 9 0 1 

a. 9 9 0 1 b. ^-£Mi*tGMK)[H]Sg 9 9 0 1 

s mm® (ass as t a a** t * «tt-r * s«x 

9 9 0 4 t— gC**£/j:oT<^Tt>&H. dWctpfC-T-S 

t. **/x*;uottaksi« (wm&<Dmmm&) ©s» 

C 9 9 0 3i)m%2tlTt<>2>. 

[0151] mmm 1 -st-^-tt FT^asge9 9 0 

2CDX-1'^f 1 >^^Ti:UT. £ S ley- MI *?fliBlb 
(eI8S9 9 0 1 a. 9 9 0 1 b. T'-^fl-^fiiJigiblelgS 9 

90 i c s«u*-r*«ft*-?£UTaffl-r*c:t*«Tf€r 

[0152] 04 2 tt0 4 1 T~7jk-tWm& 9 9 0 2 <D— 
B^W*8B)c$:^-r— fiaJTfeO. TFT980 1-980 
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[0153] Z.tl£><DTFT<Dfe&m9 8 1 2-9 8 1 

8 12-981 4<7)±Jg{;:te, hS2^9 815-9 
8 1 7 ^y>^-'>3 >«R^¥«<ttt* 

8 1 8, mJS8!9 8 1 9, ^<£>fffi&*I 
SEIS 9 8 2 0 , 9821, S^Si^mS 9 8 2 3 tfi&tiL 
Stltl^. 10 
[0 15 4] COcfc^lr, *S6W;m CI 

[0 15 5] (ftJtfl6) **Wt«^Tff«*ti*T 

-f-O-Wtt, a*1*fiM* ^E/WJlo 

b. ts«fffl*«*«»**tf6na. ^rLt>(7)-CT^0 

4 3,04 4(3^: "T- 

[0 15 6] 04 3(A)B*^^gfflLTrl/t:S« 20 
S6gfi!SS«-«T*D, t#3 0 0 1, ^3 0 

0 2, SS»3 0 0 3W:±0««StlTt^o *S69! 

Hckofp»*nsTFTtt^a3 003 izjgffl^n, 

[0 15 7] 0 4 3 (B)»4**«tafflbTex**^ 
7 £-t*rfc— 0 , *&3 Oil, ^tkSB3 0 

1 2, S*fA*{B3 0 13, ftfPX-f 7^3 0 14, A 
7t'J — 3 0 1 5 , §&SE3 0 1 6^flcJ:O^J5£^nT 

*«Wt3J:0ffaslSn^)TFTtt**a3 0 1 2 
Jljgffi^n, *5BWH*fcO 5 £^/&<* 30 

[0 1 5 8] 04 3 (C)\**&m&mm\sT S - bM<D 

3 0 2 1, m& 3 0 2 2, 3 0 2 3, H 

3O24«l:i0iricSftt^. *58«tctOf^B* 
nSTFT^^SS3 0 2 3Kjgffl£n, *5B93Klcfc0 

[0 15 9] 04 3 (D)«*^Hq^igffiLTPDA(Per 
sonal Digital Ass i s tan t) £^/&£i*7c— 0 , # 
#303 1, X^<7X3 0 3 2, S^SB3 0 3 3 , 40 
ff#^>3 0 3 4, ttSK >^-7x-X 3 0 3 5?C 
«fc0*J5fcS*rrt>*. *5EW»l«fc0fP«*n*TFTtt 
S^SS3 0 3 3 tzigffl^n, *5E9Sl:«tDPDA^ 

[0 16 0] 04 3<E)tt*»B£iBfflUTS»B£* 

<< *mmx-& o , *($3 0 4 h 3E^a$ 3042, aft? 

3 0 4 3, 3 0 4 4*l:cfcO««Snt^*. 
**W»C«t0fPHSn*TFTtt*«gB3 0 4 2 KS/fl 
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[0 1 6 1 ] 04 3 (F)t4*%^^igfflbT7 r > ? ^^^ 
*^£S5fi£ fiaj-CfeO, *#3 0 5 L S^SS 
(A) 3 0 5 2, &ISSB3 0 5 3/ *SfEX< -y^3 0 5 
4, 3E^SE(B) 3 0 5 5, /tyfU-3 0 5 6*l:iD 

masftT^*. *»«i:«toffKsn*TFTii«* 

SB (A) 3 0 5 2 43J:^**SB(B) 3 0 5 Slcigffl^n, 

[0 16 2] 0 4 3(G)tt*55W«:i8fflbT**«B* 
^flcS-frfc— «T»0, *#3 0 6 L *mti*»3 0 
6 2, **rA*«3 0 6 3, Sl^SE 3 0 6 4 , }*f£>W 
7^3 0 6 5, 7>rt3 0 6 6§{:J:0M^nT^ 
£o *«^^«k0fPSS!*n*TFT««*ffl3 0 6 4 K 

[0 16 3] 04 4 (A) l^D/hiynyx^^- 
T<fe9, SW8B2 6 0 L 7?>J->2 6 0 2S*$ 
tPo 04 4 (B) UUJi^Dyi^^-T'feO, 
2 7 0 1, I8I*S«2 7 0 2. $ 7-2 7 0 3, X 47 U 

— >2 7 0 4^£^tJo 

[0 16 4] ft, 04 4 (C) ft, 04 4 (A) &tf0 
4 4 (B) 4>K:;fcW'£>fii*g»2 6 0 1 , 2 7 0 2 COM 
jtCD— «SSLtBT*5. jgWgl2 6 0 1 , 2 7 0 
2 te, ytmJt^lk 2801, $7-2 8 0 2, 2804 
-2 8 0 6, ^i7D<7^7$7-2 8 0 3, ^UXA 
2 8 0 7, MS^ifi 2 8 0 8, 2 8 0 9, 

S»Jfc**2 8 1 0T««Sn5. Slt3fc<£*2 8 1 0 

T6oTt)±^. $Ltz. 04 4 (C) ^fcfc^T^fiPT 

I R7>f ^A^CDft^^iSttTfcJ:^. 
[0 16 5] STt, 04 4 (D) tt, 04 4 (C) 
43tt*3ttJB3t**2 8 0 1 (B*i6<Z>-W£*LfcHT& 
*«Jfi«|-Ctt, 3fc«5te¥* 2 8 0 1tt, 'J7l/^ 

— 2811, 7t®2 812, l/>X7l/< 2813, 2 
8 14, 8 15, *3tU->X2 8 1 6T* 
mi&ZtlZ. St 45, 04 4 (D) ^Lfc#iK##*te 

ffifflSSrSMrr^-fJI/A, I R7><;i/A^C7)7t 
[0166] ffl> CCT^t$I(j:r< -0iJT£O, C 
[0 16 7] (*JS«7) *^Jg«Ttt, G3ft£WT£ 
[0 16 8] 0 8 (A) lZ^?<kolZ. S152 5 

o ±icb i (Dt&mm 2 5 1 zf&m-? z>. b i <o*e»Bi 2 
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5 i \i*m&mT'\tmitg.<t&m&m^ : btf£ti\zm%. 

5 1 SCVD8ITS i H. <h N, O £fflHT 5 0~2 0 

[0 16 9] -k\Z. 08 (B) t^-T^SK. $1^ 
M251 IC&-f3=fc5KSil2 0jSg&igt2 5 2£Jgfi£-T 
3. f 2<O^SK2 5 2(i^CDXSl-43(/iT/1^--> 10 

CVDftSfflUT3 0 nm~3 0 0 n mCOmtmm&M 

[0 17 0] 18 (C) \z5rs-r&?\z-?X>7 2 5 

3S»J*U »2©«S«Bt2 5 2*Xy^>^r*. 
*3*5liS««JT-ti. 7yft*JB7> ; Ez:^ix (NHH 
F.) €-7. 1 3 SS.h^ WfcT'^-^A (NH, F) £ 
15. 4%^t?jg^?§^ (Xf7^r$77m ffifig 20 
LAL 5 0 0) ^X7ft>htl- 2 0*CK:*3^T£ 
XyhXyf>^ff5. Z\(D3iyT->tflz£r). teW 
tKlfc/cfctX H7< yt*c£0figB2 5 AtiWf&ZtlZ. 
IStTli. ff 1 OftJUR 2 5 1 ££35 2 5 3 £ £^;btt 

t i ■poie«Btt*&-r. 

[0 17 1] *K. j|S 1 4>|UHK2 5 1 ££igB2 5 3$ 

$*53 0nm~3 0 0 nmT$5OT, 

S5 0~2 0 0nmtt5C^Sil/<, CdT*f±6 0 

s t f t y*-*> L&i,*mn.fc<o&w>&m±2 

iS:M2 5 1 tth&2 5 3 <h*»Sfc*|ft«R*»|«L;fcfS 

*<T£-5a<. #3l^0yT-te5 nm~3 0 nmf§g<fcb 

it. 40 

[0 17 2] &*5. ^2<D^Sg2 5 2 Slyf>j't 
3 BSC:, £bSB£-:r— tKICX-;/ ^ >yf-5=fc P i:LT 

[0 17 3] 0 8 <hKm&*>*6l*lK<D^/iJc<Z>tr;& 
KtHiTBHH-r*. £"f0 9 (A) lc*T«fc 3 tSffi 2 

6 o±icBio^a^^BJc-r^>. $imgin m. 

i>. 50 



[0174] mt&mmzm^ztMSizte. 7*7X70 

VDST, -*)\> h-jT'TSE-T- h7lf^ (Tetraethyl Or 
thosi 1 icate : TEOS) <bO, <b£if£-L.. K£ffi7J4 
OPa, lt£S3 0 0~4 0 0tiL. iSJ^ifc (13. 
5 6 MHz) m7J&g0. 5-0. 8Wcm' -Z'titmZltXM 

te, 7"7X?C VDStS i H, . N.CX NH,*^ff 
«*tl**{fcSSfl:&*Bt. JfcliS i H, , N:0^bf^ 

1fe%$imtm.feK.t> 2 0~2 0 OPa. g}£iag3 0 0 — 
4 0 0ttL. iS^ft (6 0MHz) «7jg;K0. 1- 
1. OW/cm'TJg EST -5 $7c. S i H, . 

[0 17 5] SI 1 2 0-2 0 Onm (£?£L< 

«3 0~6 0nm) <Dm$ \zmfoCD±ffi\ZWl$.lsfz'&. 0 
9 (B) lC^-Td:5tC. 7* r- 'J V^77^- a>t3tffi£ 
fflt^X^ 2 6 2 fit, X y :P > ±7* fc «fc 

G8S2 6 3 4M-TI,. J6l©*£IMIt2 6 lfc»LTtt 
7 7f^©^X$i^fc H7-fX7?>^fflliTfe 

Atf. 7y{b7K^T> : Ex:-7A (NH.HF,) £7. 1 
3 %i7i/{fc;T> ; e-r7A (NH, F) £15. 4 
trg^/§« Ut^^tS 7 SS£LAL5 0 

0) TX7f>mtfiK 

[0 17 6] £bgE2 6 2Bitfg*£2 6 0 ££5 

i.5-lZ, Mi 2 W*fe^)K2 6 4 S^dcf*. JKDJittgSl 

ro|g»l2 6 i ilwi^i-^fk^^M. g^JlifiBi. ttfl: 
^.<t^mmUiiX'5 0-3 0 Onm (»tL<lil 0 0- 
2 0 Onm) OW-^ZMtftfrZ,. 

[0 17 7] ±fBf^KXgl3J:oT. dbSE2 6 2RtfH 
2©l6»Bt2 6 4*»6&**6l»«*»JBriS$n*. &*. 

[0178] (HiSfisj 8 ) **«S«Ttt. Xh7-f7*D; 

TFTtfP«-r««IC-3»r»TRWr4. 
[0 17 9] 010 (A) C *HJS0iiJc7jTFT(7Dt8jg 
S^T. 0 10 (A) Til 1 5 O^IC^. h^-fT" 

«oogi5 1 5 i zm-Tzmmm 1 5 2 *«snxn 

-E-LT. £bSCl 5 1 m<VB3le>±mz, KWZftm 
2t\tzm&.<DT't H 1 5 4#t|BJ$£ttTfr>&. L 
T. 7-f 7>K 1 5 3^»-r*«t5»cy-MftlWRl 5 
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4itw&.2rtx^z>. tits, y-h&gkj&i 5 4H. 0 

10 (A) TlJ7<7>F<0^4&^&£&-5SBtt£B 

[0 18 0] fit, y- Hiffe^Kl 5 4±K. |g»<Z> 
«7-f 5>K 1 5 3 tM&S.fcpKS&oy- htt® 1 

5 5*«Msnti^. g&oy- Kms i 5 3 a. @ 

[0 18 1] /«C*5. 010 (A) (DA- A' iZ&tfZWi 

350**010 (b) Krasu gio (a) ©b-b' 10 

»C*Jt*WfiSH*»H 1 0 (C) tl*8^T-5>. 010 
(C) iC^-fckSK. *y-HI15 5tt. y-Mft 
1 5 4SBl:^T?7'f7>l { 1 5 3CD^^^;i/^ 
/SffiJg 1 5 6 ilftoTH*. V*;HB«£«« 1 5 6 
ttHi;<7'f 7> K 1 5 3 i:tSn5 2 0C5FtE»IS« 
1 5 7 Cjfc^ttTI^S. 

[0182] *mmmi$nmm 1 ~ 7 t« 

[0183] (SlSSt&J 9 ) *£#tt<7>J£#c 
CD/1'JI— >3 20 

[0 1 8 4] 0 1 1 (a) ic. *f&m<Dt&mm<DM& 
<d. -nmmz^r. 011 <a> t«. iki 7 o± 
cteiua 1 7 1 atrajfisnx* 0 . mmmm 1 7 ntw. 

&<Ddh&l 7 2Wl&mZtlXm. &£iSBl 7 2te±E 
*>6*fc»tt*«ffi»-C»a. -t-LT^TOdbSKtt. *<D 

mM(DmmJjfa%.tz\zmmj;farf. ^BPT^Lfcu— tf 

[0 18 5] SdbSPl 7 2teU— $—%<Dfz£.-fi 

{OllZjoWZmt. fe&J5fa\ZttLTm\M.tJ.-£fa\Z&rtZ> 
1S*<. £l^K:£Tl^l>K&oTU3frtfTtt/«£^. BfH 30 

[0 18 6] 011 (B) \Z. &&®<D&mm<D&w 
(D. -mmmz^-t. mi 1 cb) t«. s«i so± 
izt&mm 1 8 1 *tjg(jinT*5, m&&m 1 8 1 «± 

8 2 #^fi££nTlA-5„ dbSBl8 2«. tOXUyhO 

[0 18 7] Bll (B) CiLtX'Jy httO 40 

[0 18 8] 0 12 (A) tC*SliSgiJWTFTco±S0 
Zm?. mi 2 (A) II^T<t5(C #*ifi«Tttrt« 

-r-5*e&Bt£ffl^fc. dbSBl 6 0i&ffi^«tpl;^^m 

— *f-yezxe[nzK-§-jjfoiziit&L. &*m&mzmik 
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7c. BgngCSrWr-ST'f 7> K 1 6 1 &mf$.TZ>. 
[0 18 9] fit. KT'f 7>K 1 6 1 \Z&TZ>£o 

izy-h&mmi 6 zzBi&rz. mi 2 (a> 
<da-a' iz&wzmwm&m 1 2 (b> ic, b-b' 

Ki5tt£®r3n0£01 2 (C) K. C-C tc*3tt-5^r 
350£0 1 2 (D) K^f. 
[0 19 0] f W- hKSftgt 1 6 2±.izmmtiL&^ 

— hnm 16 3 j*«M^nTt^. &isy— ks® 1 
6 3 a, y— v-i&mm 1 6 2 a, t-. 7< 7 > f 

1 6 1 roft^MS* 1 6 4 tift^T^ip . 
*)Wtit&® 1 6 4 tiT-f 5>Hl 6 1 d^tt-S 2 ~Z> 
0^tt«*«l 6 5K«iftT^5. 
[0 19 1] -E-LTT-'-htil 6 3, 7<7>H 1 6 
lRtfy-MftJHKl 6 2««-5«fc-3K:. Ml 1 <DJgffl«S 
JftK 1 6 6 4<»fSSnTV>«. Ml 1 cd@Fp1«&^ 1 6 6 
tt&m&ffl&frZfcQ. 7-f7>Hl6 1 K7JI/;*jU& 

<7>£B&<»M£#*£>-5. 
[0 19 2] fUT, * 1 eHMfefltiR 1 6 6±£#« 

S9i&^e/«cs^2©sra«esKi 6 7*«*nti> 

S. *LTjS2©«IBIie»Btl 6 7, Sg 1 <DEflK&»BI 

i 6 6R?/y- hjfgaiKi 6 2«, x-y^>ytcj:o^ 
s^i6 5i, y-h«ai 6 3 tt-tti-?n«tt*n 

fci2^ 16 8*^16 9*^2(DSra«e»IKl 6 7 ±13 

[0193] *m&m\z&^T\t. ^-v^im^mi 
6 4. nx&v. *>^s«^v^;ng^« 

*;Mg£g<t"£C<hT:*>m:ffit£5g«L^O. TFT 
t)*T#5„ 

[0194] ^nvm-cvt, mmm 1 ~ 8 ta^Jb-e- 
[0195] immm 1 o> ^suss^j-r-tt. 
ff«*ft»ct3t>T, 01 3~0i 6 ^m^xmrnt^. 

*BJ«fflST'«CMOSlHlgS. RCXffif&lHlgSi:. i|TF 
T. «#S«££#-i-4H*«£fl-a«±K:#l5Ean 

[0 19 6] Sf. **««T»4A>J^A*C;y-f»^ 
7^, Sfc«7;P5>'*:r7y'fK^7X7kfcD^7X^ 
e^5M6 0 0Sfflt->5. ^t*J, SlS6 0 0tLT 

[0 19 7] ^t^T, S1S6 0 0±lcK<kS^K. Sfk 
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ttfcttttO^a U/t y ^ft. LPCVDft, ^7X7 
CVDffi® ICiO. 1 0 0-3 0 OnvKVmZ-VMfiLT 

[0198] z(D&®mizmmo>m^&fttm^ 

*^JSCSJ-e««l*a 5 0 ~ 1 0 OmnfT 
tfl;Ltf. 1 5 0nm@Hfcgft;->U:3>M£7 5nmX-;/ 

y^^fll^Tfc^U CF, £fflUtF7-fl7 

tfrnrnzntcimme o i sjbjk*-*. cottci^ 
i» (ia i 3 (a) ) . 

[0 19 93 ^UT% iM6 0 1 ±(C. iiao^a 
(X/W^ffi. LPCVDft, ^7X7CVDSS) C 20 
<fc925~80nm (j?SKIi3 0~6 0nm) <DJP 
Sf*SS¥ifrl86 9 2 (0 1 3 

(b) ) . *nmmT-it#&>n¥m&m*:f$.mis 

[0 2 0 0] fr\Z. #ftR***Bl6 9 2 tf-IS 
(-^fTlC^c-g,J;5IC-r-S.o &43, *gS&6 0 lK^ttS 30 

-7t©^36^*^»e>-5. a^^(c«. u— tf— mam 
a © u > t: i - ^ - \z a 77 £ ntz t x ? <^$g Kgg 

t. aftwicu— tf-JtSJH»tr«. *>-£5A,. U— tf 
-ttflfl:ftfc*tt-e&<. «©ii»©e*fl:ffi (RTA^ 

froTt)«k^. ^*3*HS£0iJT-«, X 'J y r- £ffl(/>T U 
— tf-t'-ACOS*. lft»R©jfeSE*l6lKaUTSBite 40 

[02on #AK¥**Bto@Afl:{;:Riu smies 
wmumftis— tf-s-ffl^. s*&wm2ii5isis~^ 

4KWSfflV>6:iT. *&&tf>*SA£f#£::<i#T 
ttSWKli. Nd: Y VO, U— tf- (S#i£l0 
6 4nm) <£>^ 2 (5 3 2nm) ^3ii!iS& (3 5 

5nm) &m^Z><OtfmmL<,K Mtelfi)\Z\$. mWiftM 

oyvo, u— itajsnfcu— tf-jt*#*» so 
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^^iCtOWWttl^lftU. tb73 1 OWCDU-if- 
7££f#&. ^ISSiW^KYVO.iSAtll^^TC 

HM©U- •f-TfcKfi&J&bT. *«l31(*:fcBBI*r*. 
cot^©x^;i/^-sat4 0. 0 1~10 0MW/c 
m 1 mm (*? * b < fi 0 . 1 ~ 1 0 MW/ c m' ) 
T$.5. fit, 10~2 0 0 0 cm/sgS©IST 

[0202] ^£*>u — -tf— /*)uxmm%.rz\tm 

%lf&MV>%to U— tf- 1> L < liH<£ U— tf-Srffl n S c 

A r U — If-. K r U— tf 9 . H#U— tf— 
tLT, YAG1/- tf— . YVO.l — If—. YLF1/ 

— tf-, ya i Oi u— tf-. tf^xu— tf-. ;ut*- 

U— If-, 7U*tf> K7< KU- tf-. Ti 7 

<7V— tf— . y, o, u— tf— ftt'a^tf en-s. @# 

U— tf— tLTti, Cr. Nd. Er, Ho. Ce. C 
o. Ti. YbXttTm**H— fcT>^*tlfcYAG. Y 
VO,. YLF. YA 1 0,3tCf©»a*tt-3fcU— tf- 
#*>&fflnJfigT<&-5. Sfc77^1/- tf— fcffll^-SCli: 

t^t^s. sgu- tf-©s*&tt k— tf >if-r^m 

K«fcpTg&9. 1 umi«Oi*$Sft51/- tf- 

[0203] ±aufcu— tf-tsa<i:tr±oT. *§Att 
#i«*snfci8AK¥i**»t6 9 4*t»»san* @i 

3 (C) ) . INIJ*¥3MftKtt. i!b«©xyi?ifi»S& 

[0 2 0 4] ^tC, ga&tfffi&&ttfc|gAH¥t*#K 
6 9 4$mMc0^^lc/t^-->i7'bT. ^^{fc^nfc 
7-f7>K6 0 2~6 0 6 Sr^fiET S 1 3 
(D) ) . 

[0 2 0 5] 7-f 7> H 6 0 2 ~6 0 6 

Tz'ik, TFTOL#lri«tlW»-r-5*:»C««ttTtt* 

[0 2 0 6] fr^T\ 7-f7>H6 0 2~6 0 6^a^ 
y-M6«6 0 7£Mn. y-Mfi«BI6 0 7tt 

~1 5 0 nmi:L,Ta*^^tr^lT«t4. *H 
SSCTT-li. -/5X-7CVDi*tCj;9 1 1 0 nmCiJf 

mfc&<t&mm mnats i =3 2%. 0=59%, n 

= 7%. H=2%) T-fl^fiELfc. ^m. y-Mft«Hltt 

[0 2 0 7] K^^M^ffl^S^'&tCfi. 7"7 

XvCVDftfTEOS (Tetraelhy! Or Ihos i I icate) 
tO, t^rjg^-L, Kl^EE73 4 0Pa. g«2&K3 0 0~ 
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4 0 Ot;i:U (13. 5 6MHz) f^SSO. 

5-0. 8W/cm 1 -Cift«*-&T«fiE"rsci:^T#«. 

[0208] jfcir»T, y— Mfti»Bt6 o 7 ±\zmm2 0 
- 1 o o nm^)« i <Dmmm6 o 8 gyp 100-4 

0 0 nm^2^*tl6 0 9 (EI 1 

4 (A) ) o **SfiW7?tt. Rff3 0nm©TaNR^ 
6&5Sl©3ltR6 0 8(5:, IS3 7 0 nm(DW^ 
bfe^2O®ti6 0 9 ^IML/:o TaNjglte 

ffc*>^X5r> (WF.) 6ffll^»CVDaT»«t 

H2 0/!QcmHTl:n:t^iilK wRteJBS 
tat** < c £Ttt*SWflsfcH* d 

fcfig^W (J£*9 9. 9 9 9 9 %) <Dj? — Yy h&m^ 

0, ffiia*9-2 0 /ificm^If 
[0 2 0 9] **Jfi«-C»4, JB 1 C0^m^6 0 8 

£TaN, R2©»tR6 0 9tWtLfctf, 

^ftlfeTa, W, Ti, Mo, AL Cu, 

«K«**n*ap#*|||effl(fiTt)J:V». AgP 
dCu^^ffl^TfcJ:^ mi02tmfli^^> 
*A (Ta) RTML, *2<D**)BlSW«frsa 
JSi<o#*Bt£Sfl:?^> (T i N) RTI 
J&U *2©»«K*Wtt£r*«*£toti\ ^lODig 

mm^mtzyzfr daN) t^j&u si2<z>ag«Bi 

(TaN) «T*«U flS 2 <£lg®ffii£ A 1 jg|<h-r<5]& 
mi<DmnKG:&<t9>*)U (TaN) RT 
»/SU JB2©*«KftCuBtir*a**fc1*£LT 

[0210] 2^^ig{z^^^nr, * 

>^r>R, ZJU^X^At :>U ^ (A 1 - 

Si)I, fift^^ Lfc 3 »*ifiiLT 

fecfc^o 3 /I«tjgff *>^X^>l;:tt 

ty'J^>^ (A 1 - S i ) il:ft^T7J^z-) 
Aif^XD^R (Al-Ti) £JB^T«>.fc<^U 
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[0 2 11] ^mKC0«^ICj;-pT. SS:gig& 

[0 2 12] ^IC, 7* h'jy^77^^^tl/y 
X h^^^c^TX^ 6 10-6 15 &mf$.l>* fg&tf 

i oxy ^>yjaa-e»4» i a^2^x 7 f>^tt 
Tfi^o o 14 (b) ) ^mm-x:\tmi<D^y^> 

tf&ft£LT> I CP (Inductively Coupled Plasma : 

ffl^iccF.ici.tctsfflK ^n-6tt<£>#x 

«tSJt*2 5:2 5:1 0 (seem) il, lPaOJE 
*T'3-f ;|/S©iai: 5 0 0f(DR F (13.56MHz) 

ffl'J (SMSfXx— v) Clfcl 5 0WORF (13.56MHz) « 

^^10X7f>^ftCJ:OWR$Xy5 1 >^ 

[02 13] CCD^, 
20 6 1 5 S»Stfl:»2©X7f >yftftl:«x., 17 

»itS)t£: 30:30 ( s c c m) £ U 1 PaCOJE* 
-f JHOlgl:5 0 OWtiR F (13.56MHz) l^j^gA 

-dTz* SSffl'J (St^X^-i^) (Ct)2 0WC0RF (13.56 
MHz) t^^AL, jW69l:ft©IS;H77«E6 
EPiD-r^ 0 C F, tC I , *iB&Lfc*2 OXyf >^ft 
fl=Tfr4Wtta^TaN«it>raSS^Xy^>if$ft 

<£„ y-Mft»ffli±^»ii«:a-rct7i<x^5 i 
30 >^T£fc*!>{;:te, 10-2 o %gjg<7>iJj£-ex^> 

[0 2 14] ±|B» 1 ©X7f>^lT11 1/yXh 
^ 6 ^ <£>^ft£ig Lfc ft Z> Z. t \Z «t 0 % 

"T—rt-^CDftmZl 5-4 5° C^LT, ^ 

l <0X7f>^ftii:j:!)JBi £?g 2 cDag«B 

1 <&Jgtt<D3>«B6 1 7--6 2 2 (S 1 co^ 
116173-6 2 2 3^^2 CDzg«@ 6 1 7 b - 6 2 
40 2 b) £f£/£ir<5o 6 1 6 f4y- Mft««T* 0 • Si 
CO^ttO^mi 6 1 7 -6 2 2 T*bft&^««tt 2 0 

-5 onmmm^v^>#2ftm<u^rzm&&&i&2n 

[0 2 15] ^t, l/yXh^^,^^-7X^^St 
"T«C^2(OX^5 L >^ffl ! 31S:fT5. (1314 (C) ) Z. 
-Tit X-y^>^^/XIZC F« LC 1 , tO, 

WK*a«?M(CXy5 L >y-r-5. fg2<DX 
*?>y»gKJ;0*2<08MtJI6 28b-633b£ 
MtS. — 7j. Jg 1 (Ommm 6 l 7a-6 2 2 aH 
50 S(i:/u < !:X7f>^Snf, S2(DM^il6 2 8 



( 22 ) 



41 



-6 3 3Sr^figT5.. 
[0216] f LT, U->*X ha>£>&£^7.?£fifc£-ti- 

-ft>K-^ft©^frliH-Xi*l x 1 0"~5 
X10" atoms/cm' <hU JtJDjimEES: 4 0 ~ 8 0 k V t 
LXfio. **JSfi»JT«H-Xfti£ 1 . 5X10" atom 
s/cm' fcU jD^mflE^6 0 k VtLTff o. nMZtt 

5--?ttm®7tmtL lt 1 ss^jK-r-STcss. aswic 10 

tt'J> (P) *fc«Bt* (As) £J!it>-£>#. dCTti 
U> (P) d^^-g-. S1I6 2 8-6 3 3 

SS^WfC^<fe^6 2 3-6 2 7A^fi£$n^„ 

2 3~6 2 7(C«1 X 1 0"~1 X 1 O ,0 /c 

[0 2 17] l/yXt-A^^77^5iil,tS, fr 
£:Cl^X KA^^; -5 -7 7.^7 634a~634c &Bf& 

Mixi0"~ixi0" atoms/cm' iU ttl^ilff 
=£6 0-1 2 0 k ViL-TfTP. K- M>Cf%M\tW,2 
©>gmJI6 2 8 b~6 3 2 b ^^^jt^fl^fr-STT. 

? > h ic^Fi«»7c**«»in * «t 5 »c k - 1; > y-r 

TS3C K— TdXfWm&'fiiXm 1 5 (A) CDt*cffii£ 
f#-5o <t>K-yS<OMttK-Xl^ 1 X 1 0"~ 
1X10" atoms/cm' tL, Jmiiliffii& 5 0 — 1 0 0 k 
VtbTfTP. m2<DK-t!>^«lS*5«k^3CDH- 30 

SS6 3 6, 6 4 2. 6 48l:ttlX10"-5X10 

n. S«K7ie4to(S« 635. 638. 641, 64 
4. 6 4 7I3«1 X 1 0"~5X 1 0"/cm' (Djg^SEB 

t- n m & tt-rr •& ^foWiim & WiM £ n -5 . 

[0 2 18] t>-£3A,. jga&JJDjStgffiJwfS^tT. 

[0 2 19] *UT, WvT. F-^e.te-S^X^SrRfcSb 
W\tz\Z\s-S7, Vfr XV 650a~650 

c ZMtitVTf&lW-VXfttim&ft?. Z\<D3i4CO 
H-tf>7«iaiCiO. p^Y*;mTFTtf>?SttJf i 

-5^Fj5E^l7t^^l)P^ri^:^FSe^SI^6 5 3. 6 5 4. 
6 5 9. 6 6 0 £}£J5£-r-5. SH 2 6 2 8 a - 6 

3 2 aS:^#l7E^lC«-r'&^Xi7<tbTfflt^ pl^ 

ZBtfL-r*. *$zmmx\t> ^Ktll«6 5 3. 6 5 50 
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4. 6 5 9. 6 6 0Hv#7> (B,H, ) Zm^ft** 
>K-7ST^Bg-r^>. (015 (B) ) ^C0^4(DH 

-¥>ymme>mz\t. nf+wiTFT^Mts 

7-f 7> hfr<bU2>-?X? 6 5 0 a — 6 5 0 

ct'It>nxi>5. H7!;S3<DK-t:>yjn:aiCj:o 
T. ^Fte%lS*S 653t654. 6 5 9i6 6 0 Kite-?- 

1 X 1 0"~5 X 1 0" atoms/cm' £ & -5 <fc -5 IC H - tf 

[0220] u*±$T-©iii-e. ^-n-fnw7-f7>H 

[0 2 2 1] *^T*. l/yXhA^/j;5?X5 6 5 0 a 
~6 5 0 c £|»£UT£l 0nN««UK6 6 1 ZmtilT 
•5. ^OSBlOJiMI(ft«fcBl6 6 ltLTtt. 7*7XVC 
VD&SifcteXAv/^SjSrffl^. fp££ 1 00-200 

tt. 7"7X7C VDffilCkDBtff 1 5 0 nm©SMtSMt 
J£*flt£»l*L,fc. *1 <DJimtt«MJt6 6 1 teg? 

[0 2 2 2] ^^-C, 0 15 (C) ('^1-<t5H. f£tt 
ftMSibTU— tf-fig*t^r8j*ffl^S. U— if— 7- 
-JP8i£fl!lr>4**. ISiifl:<0|R»Cffll»fcU— !f— *« 

IftJMfc&niMcU 0. Ol-lOOMW/cm'g^ 
(»SL<ttO. 0 1~10MW/cm') OlW 

-eaw&Bi&s. *fcisflfl:<0iRi::teai*»jR©i' 
[0223] ifc. Iiioi^l&ii^fiffll:^ 

[0 2 2 4] f LT. Joilffil (3 0 0-5 5 0"CT1 

- 1 2mfflv>t&mw) &not*mik$:ft5z.ttfxg 

-5. COIgtelfS 1 <Dmffill&mS&6 6 1 lC-gr*n-57K^ 
(C«fc 0 7-f 7 > K<D^>^U >y#> HSrSIS1"^I§ 
T-£&. **ftO«IO¥StLT. 75Xv**<t (7 
5X^tCJ;9fif)ig£n*:7K?Sf£ffl^S) *\ 3-100 
%<D7K^Sr-g-tJl?ffi^4'T-3 0 0-6 5 OtTl - 1 2 

[0225] siif, as i v>mmm&m6 6 i±»c«« 

SI6 6 2SWn. **SS0iJT-ti. ^JPl. 6 yum 
<D7?>))l<m%m$:&f$.lsfc. m2ro^FBl«gi(i^ 
6 6 2£®f£Ltl, $&2<Dm?iim&m6 6 2lCjgf 5. 
.t^lC. 8S3OTJIPB1&&K6 7 2 ^«fig-rSo 
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ft. 

[0 2 2 6] ^ LT. ^tbBSS 6 8 6 KiJl^T. ttt& 

<&m%L£*ti?tim%.&3\zmm-?z>m8i6 6 4-6 6 8 

&i5. OlEiBgli. li5 0nraCDT 

i Mi. if 5 0 0 nm CD (AliTi tC5^ 

AltTil:l86&K Mitf, TaNKlCAl^C II 

>^LTi2«l$:^fiELTfeJ;t^ (Si 6) 
[0 2 2 7] HSlgB6 8 7{c*5tiT«. il^il 

6 7 0. y-hSH^6 6 9. g=^H6 6 8 *Wf$.? 
Z>. C©glil6 6 8t'ctOy-XS2^ (6 4 3 a <h 
64 3b©SI) «. ■fTFTifI^SIA« 
^tlS„ £fc. y- r-g2l§l6 6 9te. B^tTFTCOy- 

7 0(i. ifT F T© H K >I« 6 9 0 tl^Wfti 
J&fiZLT^Ztf* ISfi6 7 0iLTAiStliAg 

^ n tc & m ^ -5 ^ i a* a s l. t >. 

[0 2 2.8] KIOICIT, nft^HTFT6 8 
1 tpft^|/iTFT6 8 2A^7i^,CMOSlHlS§. 

S.Z*n^*;H>TFT6 8 3 *^-f zmmmm 6 8 6 
1^TFT6 8 4, «J$#*6 8 5 t^Wr-Siii^ 

956 8 7 £pg-S«±fcf&>&-r£C 30 

[0 2 2 9] Ktb|5IS&6 8 60nf+«iTFT6 8 
1 lZ3 Lj r*)UMl&mt£6 3 7 . tr— Hg©- 35£:fiS;& 
T^lg 1 cDagmJI 6 2 8 a tS/j-SiSjgg^ife^ 6 
3 6 (GOLD (Gale Overlapped LDD) Sg*£) . V — 

®^6S2€'tLT^5. u©nft*;HTFT6 8 
1 <h«@6 6 6T&ML-TCMOSIsl?8£^fi£-f -5 p? 
t*;HTFT6 8 2 ICte^*;U«fi£f!g^6 4 0. 7 

/t^*E#im«c6 5 4 4-WL-Tl.iS. n^*;P3J 

TFT 6 8 Z\Z\t^**)lMf&&)$.G 4 3. ^- 

<0— gBSrHSerT-Sfil 1 (DigmJf 6 3 0 a £ mtj.Z>1&mm 

*i&yomm.6 4 2 (gold®^) . v-xmrnnftn 

h*U-f >Sg^<htT«Stg-r-i>iS5i§ffi^Fii56ifeffl^6 5 6£ 

[0 2 3 0] Si^g6<Dia^TFT 6 8 4 Kli^-v *;H$ 
^6 4 6, y-h«ScD^J.<|iJ(rJBfi)c$n-5[£igg^ 
*5^6 4 5 (LDDglS) . V-xmrnSfziZF V 50 
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<>S^<i:LT«i6-rsS;^>Fii5e^^6 5 8*fL 

6 8 5te. *g&ffil6 1 S^ifttLT. 11 (6 3 2 
at6 3 2 bOfflf) i. 7-f 7>KtTf^LTH 

[o 2 3 i ] ^mmommmmit. zf^ypi-hv? 
xsrfflt^^t^< t mmn.Mffl<D8>ffl&MK2ft2>£ 

[0232] fc&*nmm-vitm&m*mmizm^*>ft 

^KSSffl/t^^KcTFT^^JI^Lfc^fflqE^i- 
^-•5>^i"C i %^-r'S);PS^^-t>^. (Eleclro Luminesc 

ence) tim^ft^mmit^^tsm i&ytm) tmm 

[0233] ua^mmmx-m^ift^^m^t. m 

a*, f&mit&vnwv. ^rat^mit^mzmm-ft^ 
tfm% z ftT^ztrnx-mifcZftT^zMm* 

[0234] ^mm 1 - 9 £*a^fr-tfT 

[0 2 3 5] (*sg«sj i i ) ^mmxn, fifti© 

T ¥ «f(cfl| £ Hfc 2 1+ Z> I g i & to ii Ac^J (C o 
®i«7C^^ffl^^«^. if#gg5p 7-13 
0 6 5 2 4#g33F 8 - 7 8 3 2 9 ^li^TS^^ 

[0 2 3 6] *-r, 0 17 (A) K7K-f=k 5 5 0 

0±IC. da5 5 0 2*ff5^ii5 0 1 £^/&-f-£>. 

^■bTKie«tJK5 o i ±\z*mi*m5 o 3£&m-rz. 

[0 2 3 7] ^lC«4!«7c^€ffl^T*^#:M5 0 35IS 
UteS-ttS (0 17 (B) ) „ 0Jxtf4#|H§¥7 - 1 3 0 
6 5 2 ^$8KM*£*lTt,>.5gfl5£ffl ti 
t&WT'l 0 p pmO--y^r;PSr-grtJ'^^-y'7-;^j§® 
^^^^5 0 3\zm*i^T-y>r)l<§mmS 04^1 
fi£L. 5 0 0*C. 1 B# IUJ CD Aft I 5 0 0-6 

5 0tT4~ 1 2P#F S 1. 0iJ^.t±*5 5 CC. 8B#Pb^05^J!1 

as-ff^. i&&&frT3>tb<bfttz*mwm5 o s^^eg-r 

1^. ^fflWtl/jfiSSlTC^fi. ^-^^^ (Ni) CDW 
(Ge).gl (Fe) . /^->*9 
A (Pd) , XX (Sn) . m (Pb) . 3A';H> (C 
o) . fl4 (Pt) . ffl (Cu) . & (Au) . in, 
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[0 2 3 8] -5" LT, V— *f-ftm&\z£0. NiSP 

£lriS5to<=>*Ut*3l#BI5 0 6*'M2n5. U— tf- 
3tWI*lCJ:»J»6nfc*illfl:Bt5 0 6 ttfl*IK7c*&*As 

u >{f\t&ffl¥ 10-135468 ntemztzimmw- 
10-13546 9 zk&m^zmmzrifzmwizm^z 

Z.t#T'&2>. io 

[0 2 3 9] V— tf-HBfcf&Kff 'ins* 
&#Bi5 0 6<D— S5ICU >£*jDL.fc*«5 0 7 £J£e£ 
T-5. . ^1^5 5 0-8 0 01;, 5~2 4B# 
M. ^Jx.«6 0 0*C. 1 2firH©r»Jffla*ff p. tit 
5 0 6OU >**j$flD 5 0 7 il^y * 

y>m htUT»t. ¥«^M5 o e + tc^sf?) 

^tdtTfTS (H 1 7 (D) ) . 

[0 2 4 0] f»ftK5O6©'J>i*iD0Sn 
fc5 0 7««*/^^-z:>^K«tt)|»*T*C:tT?. M 20 
!«5c?ft 1X10" atoms/cm 1 «T#* L < « 1 
x l 0" a t oms/cm' (C * T'ilM $ tlfc T -f 7> K 5 
0 8S»4Ii*«T$5 (01 7 (E) ) . 

[0 2 4 1] «A{l:MrO¥«flcK(:ttfll7C*«$ 
tr**&»#l,fc«»;:. SPCTBft<. I — -»f-Jt<0 

[0 2 4 2] *HSE«BJ«*JS0iJ 1 ~ 1 1 i»*^h#T 

[0 2 4 3] (HS£«SJ1 2) #*ifi«Ttt. tt»©U— 
lf-i;-A6»a*b*4CiT*flc$n5. U— tf- 30 

[0 2 4 4] 0 18 (A) C, flUkOU— ?f-*«tt« 

0y*?rr. his (a) ic^ixfcu— tf— tf— 
if-oaaK«t-3Tji36to. *fc3t**»c«to*»-r* 

ilit>T*6. 09*. tf. ^A^ItSScoXeC 1 X*->-? 40 
U'— tf— (Sifi 3 0 8 nm, 3 0ns) L 3 3 

0 8*>SltUl**XtU— *f-ft<E>Jgtttf. 1 Ommx 3 
Omm A^a^r-OHCiJtfSaHM) <9*§ 

ffi^T-ifc-S. YAGU-if-^bWffijntU- 

0. X^fflTfcntfJeaMfctte*. Z<D^vUU—*f 

[0 2 4 5] 0 18 (B) IC0 1 8 (A) \Z7jkLtzU- 
-tf-f-A©S^L^(SllC*5itSU— tf-ft©X*;U* 50 
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-fa^^sst. 018 (a) ir^-ru— tt-'-f- 

Ate, 018 (B) iC&tt-SX^Jl/^-SSWtf-ffii 

ftoTUi. C©J;5IC018 (A) t'^LfcU-— if— 
tf-Ate, *-^$i^rS]tc*3itSx^;^-ss^*'^x 

[0 2 4 6] 018 (A) iC^L-fcU- +f— £— 

A*ft2.1/-1f-^^fiELfctf©, U— if— tf— 
A<DJfctt£. 018 (C) K^-T. 7i*30 1 8 (C) T- 
tf 4 OCD V— tf — ft» U— tf- tf- A £S*a-&fc>-t±-5 d 
1 -0<D&LVt<D\s— tf-tf-AS:^bfc»'&lCOV» 
TSLT^5*«, »f-tf-AOgc«£ 

[0 2 4 7] 0 i 8 (C) fcSTJiSK:. tf-5t 

(DU— tf-k'-Att. SteROSWdi— ffcU 
W.MZ l>— +f— tf— A»— g^fifc-S d i:T-&fi!t^n. 
1 0<DU— tf— f— A 3 6 OA^fiK^tlT^-So 
T. ^WRO^^O^ig^CltT^'in-Stl^&U— tf 
— tf— A3 6 OOWittS. 

[0 2 4 8] 0 1 8 (D) \Z. 01 8 (C) iZTjkLfz^ 
fi£fg©U— tf-tf-ACO. "^^tty^r(fi]tC*5tt'l)l/— tf 
-^C5X^;U^-SS©»***T. &*5. 0 1 8 

(C) \Z7FrtV— tf— f— Atf. 018 (B) fC&tt-S 
X*;^— SgJgtDtf— 1/e'OI^M-fS 

*»fcbT^***»c«a-r*. 6**o#i/- tf-tf 

-Aj&tttft9£^TV>-5gB#l::*5^T, i^J^-fS 
**i03¥ £ n -5 . 0U x. tf 0* L Act 5 fcSSt 0 tf— 
AOI^JW-SSL 1 t L 2 ZtoW-?2>£. b'-A<75 
I*M-««Otf-fttL 3 tSff*L<a!5. 
RO+^OWF^lrfet^TX^^^-SS^JBfb^n 

[0 2 4 9] ^t*3. L 1 t L 2 ^jbam-r-SiL 3 <h^L 

<uz<Dismmtfii£&. m^ft\zit>&-ris*>mL^miz 

YtUZtZ^. LltL2 SiOSLfctttL 3 iOlOf 
■5. 

[0 2 5 0] l/-tf-f-AS#i»tffl^5t. X*;U 

l+-r-£.c:^*i|Sb^. LA^L. 018 (D) frz>t>ti>Z> 
J;3tc, *gS©L— - tf-Jt€:a*a^^-a-Tx^;i,^-S 

Stt^a^^ < S546S Ctd<f#S. 
[0 2 5 1] fi-g:iC e };oT*i6fe0 1 8 (C) <0 



.1 
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B-B' . C-C K*5tt*X*J|,*-&g<D#:fr£. 
01 9IC^-r. ft*i. 01 9«. #b£h(|CDU— tf-fcf— 
A<D. tf-^fflroi/e'WX^^^-SgSr^cL-T 
^**«**lpa:LTV»*. ^EgHffCDU— tf-k'-A© 

£U ^'D^WSgJ^^- 1 9 2 ^m<h L/ii^co. B- 

b' . c-c* i:*5tt^x^^-^afi. -en-^ns 

19 (A) .019 (B) l:-j-t<t^^**tt,t^ 
-5. B-B' O^j&tC-C J:DWJ<&,tu 

asrai;** a s«i©i, 

[0 2 5 2] 0 2 (Hi. — if-tf-AOX 

3 6 1 T'TjklsfzMmtx. 
0 . 3 6 2 TTSLfcflH* 

tf— £-A©4^frtt:£|6j(E>g$£W,,, tU x* 
^^-««*«J^— &««3 6 1 ^i3tt-5^»^$a^fS]©g 

5 * w. . . t-r *. w r ., *tw, . , n Jt^TA^ < 

ft * «a t* . Aft: tfflnsui *5 T .$ 5l ^ M _ fs 

* ^t^v^u^^ju^-mm^m-x^iu^m^ 3 

6 2©tiJ^*t**<ft*. X*JU*-gg 7 >tJ9_ T{i & 
^*«3 6 2®**tJHJWSnfc*il«»c«tt. 
fiSL-^AttT^L .toT^^^^ODT-f 5> h* 
<tftS®«i. hS4|£3 6 2<£>,*.£M*aft^J:5l;:, ^ S 

IA ^3 6 1 lZtt?Z>m®.3 6 2 
'c Sfe C -5 SUgj £ /Jn $ < % iz ^ T . ^ s 

[0 2 5 3] *nmtmtm&m i - 1 i ta*&MT 

[0 2 5 4] ($JSfll 3) **tt«-c«. *58^|- ffl 

[0 2 5 5] 02 111 U-tf-£-A£4^f£LT 

-5. 02 1 tz^-TTt^ti. 6^W^«J>Ku^jh^> 
X*4 1 7-4 2 2£*rLT^5. ^EPO^fSj^e, A#L 
fc400U-!f-3K|j, 4^><D->U >K'J*;n^>X4 

i 9-4 2 2©-e-n-enicA^-r-s. -e-lt>u>k'j 

^;UU>X4 19. 4 2 1 lC*3^TfiE^$nfc2^0l. 
— tf-fttt, y'J>KUAJH/>X4 1 7 icfcHTfftf 

4^iioT«JflS#;4 2 3lCBB|^^tl-5. -^i>'J>K 
'J*;ixU>X4 2 0. 4 2 2l34JUTfiJt^$n^2O0 50 
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10 



20 



30 



40 



U— tf-7t«. ->'J>K'JAM/>X4 1 8IC*5^TS 

2 4 £fioT&#lJi4&i4 2 3lCflBSt$n-5 0 
[0 2 5 6] 4 2 3 U— tf-ft^ U 

— tf-e-Ate, suic— scaft-sciT^-iS^nTi 

[0 2 5 7] *U>XO«{^re*aatA»ftf4|£K-#A« 

a*a:tt*r*ct*f?isB-c***t. s^as^4 2 3icg 

fciffH->«J >K'J^;PU>X4 17.41 8 0ft£EMi 
fi. ->U > K U*;H/>X4 1 9 — 4 2 2 ©Jgj&ggfll <fc 

ot>/hs<r*. tt«a»4 2 3t«t>is«r»-> 

U>HUA;H/>X4 17.41 8(7)^^18*2 0m 
mib, ~>\J > H |J*JH/>X4 1 9-4 2 2 
8ft£ 1 5 Ommtn. f bly'J > K *)tl)VU>X4 
17, 4 1 8^«=.ffiMS#)4 0 O^CDU— y-'— ^C5AW 

4 1 9-4 2.2*^yiJ>K'JMl/>X4 17.41 
S^CDU— tf-3tOAWA*l 0° £T*&5(z6l,> 

frftSfci&K:. tf-*0*«^©A»AflE* 0 • «t 
9A£<. ISL<B5~30 o K<S^©*«a*Hr». 
[0 2 5 8] 02 1 T-tt, 4t3CDU— tf-f-A*-&j« 
T-5{RJ(IO^T^LT*5 0, :0«§4^OI/- tf— 56 

<fc. 84^OyiJ>pj*jH / >xi:^tS2O0-> 

e-^vrntztuzmmztir. trttsi/- tf-f- 

AO«tt2tt±8«T-C*ntfAtr». n (n = 2. 4. 
6.8) ©1/- tf-fcr-AS^sfc-r-Sfc^. n 

-^s^atc-tn-en^^-r -s. n cd -> u > k g ^ ^ ^ > 

->'J>KU*>»H/>Xt*^rLTU^„ n (n = 3. 
5.7) ©U— tf-f-A^^fig-rsig^. nOl/-tf 

-^^^ai--e-n-f : n*ff£;-r-5nw->u >ku*;h^> 

X«t, RnO->iJ>Kij*jn /> xi:»jSn (n + 
[0 2 5 9] fLT, 1^— tf-f-A*5^£t±afc^ 

fo-e-st*. ^**i2a-r-5«^f&^^^*^«-r 

[0 2 6 0] ^c*j. M07t*tfei#fc7tgS*fei:c.TM 
#<9 0° «fcB**<fc*J:5K«^J:5K-r*©*tS 

[0261] $ac. m-tm,— *f-9tv>m&&&m.?z> 

S f- A © Jg^ * *tl*tl&J3M t M.& T fc i * ©Sffl 
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^^nsmEfflsasfctawEfiia©**^, mess** 

WT*£«OJP<*rt*dTfc*<fc*, 0^arctan (W/2d) 

-tf— %lz^^TAOfto«K«<ft«. ft*. U— If-ft 
CDttHto*, MEA3t®±K:&^£:#l4, KttttSRAl* 
®l~M^Lfcfc<D<DA#t;£g£0 arT^P ZOA&Mm 

S9E*«^affi^60KWJt<h^#ifr, -«fc 10 

-5. L**L&**S. K— AX#y 

[0 2 6 2] a:45**Wlw«^6n*U— If— «B»tt« 
[0 2 6 3] *$«H^Kfl 1-12 ta*6b«T 

[0264] (mmm i 4 > »n»tt<& if- e- a 

fcWT* k— !f-#l4. S*#iR]£SiB&2Fl5Hc:*W-3 

*fctt»«cOU-1f— if-Jtt-Jt^ 
TJBS^. t-Ofc»*58W-Ctt. V-1f-*OI/-1f-i; 
-A**, X*;U*-«SEfl!)»#3&«Jt(ft»^— tt«»Sfc 30 

[0 2 6 5] je»Sfcl4«»OU— *f—tf— A*»sn 
-5 # X U— tf- £ LTftKttttO»4x* «f-T 
B#U-lf--tLT«*fle35i:Ol4X9^U--1f— 

"C**. **«S«Tf4, x^:/u— if— fc^TBMrr 

[0 2 6 6] 022 (A) fcX^:/S<7>U— 1f-S8fig 

gcDtgfi£^-^j<hbT^-r« 022 (a) ic^-rx^y 

SOI/- if— &m&W\** DyK7500£. Klt^7 

- 7 5 0 It, fcB:>7^5-7 5 0 2 ->U >KU*^ 40 
1/>X7 5 0 3 ^WLTt^„ 

[0 2 6 7] K 7 5 0 0JC8!iejtS:^l*"r«>t. □ 
y K 7 5 0 OrtO^if^JtKSfcfoT, R*U 5 

- 7 5 0 1 *fcttttiM5 5-7 5 0 2fflKlU— 
tfi#*T£>„ 5 0 lflJJCffiWLfcU-lf-3t 
tt. EWSfttBtfDy H 7 5 0 OrtCAWU, ttJ»5 
5-7 5 0 2MI;:tUM-r*. DyK 7 5 0 0l4«ttOX 

t*je»*&tt*»^) u— tf- e- a s jgflc-r * c 

fit, U»UfcU-tf-3e»4->>J>HU*^U 50 
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>X7 5 0 3l:i5^T, If— e— A©»tt**cfc 

o«<tt*<t5ttixsn. u— tf-K«KB^ emits 
n^>c 

[0 2 6 8] X^yS!(DU-lf-58*fi£®<D, 0 

2 2 (A) K*LfcfcO£ttS&*«fi££, 02 2 

(B) l:Sto 02 2 (B) Ttt. 02 2 (A) \Z^L 
fcU-lf-SMHWlC, ->U>HU*;H/>X7 5 0 4 
£iiJj0b;fcfctf)T*9, *>U>HU*;i/U>X7 5 0 4 
Cctot, l/-1f - K- S ft «»t 6 u t 

£p 

[0 2 6 9] &*5Jt-l/>hMl0cmBl±, 
L<t4lmJ^±T£>£<h, »f— fcf— A*«fc0*l<-r 

[0 2 7 0] □ 7 H 7 5 0 0 COja«^ia*?C±# 

[0 2 7 1] 02 2 (C) I:, ">U > KU*;i/U>XO 
-nmmZ^-?. 7 5 0 9WSW]Oy'J> 
HU*^U>XT*0, 7 5 1 0 (Cct:D@^$ 

nt^S. flTy'J > KU*;i/U>X7 5 0 9*4* R 

0, Rtt®O2*c0#^t, ffi]^t^^fcSW2*0 
iflt^SV>f3±T¥fT"e*S. fit, Rtt®O2-Z)C0 
S^<h, ¥fr&2^<£32<hT^n^n^E£Sn£ 2^ 
iSWItO 0 J:0^<90° <fcD*>/hS 
^JgT^fr-pT^o £O e fcoK:¥fi : &R2OC0jZZ<!: 

° Si^Kt^^uiT, 9 0° ^±0<h#ttfc^ 
Tfcj«m*£fi<T*d£a*T£, j;0 U-if-e-A 

[0 2 7 2] *£S£0!lt4, ^SS^J 1-13 ta^bt 

t^js-t* z. t a*pj6rr-&£. 

[0 2 7 3] 1 5) **lfiWT»4, U-if-e 

-A£fi*a£fri*fc<t€raK S-U-lf-fci-ACD* *0W 
OEHtt, x*;i/*-ffiaEt^H«l-o^TlttWrs. 

[0 2 7 4] 0 2 3 \Z. SU-if-fc # — A<D*/L^^fS] 

(c*5W*x^;^-ffi«<o»*«:*«-e, &*$nfci/ 

— If— t— A<DX*;P^— ffiffi<7)»#€:8t®-e*-r. U 
— If-bf— AO^^tt^FffiJtC^WSX^^-jBffOffl 
»4, -jRW^^^7X»*^oT^^>. 

[0 2 7 5] ^fiSWCDU— tf-tf-A^4$^T» 
MO 1 / e 1 yi^X^J^-SS^ifc LTl^ 

t-r^o ^fiEsnfcu— tf-e-Air^s^T, 

CD|§^£. B2 4i:«t. tji&m2 4X14, Y$:55)f 
XStLfCo 

[0 2 7 6] 02 4l:^T, X^;U^-MYJ4«TO 
j£ 1 <0ififfil5£T*£n*. 
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52 



[0 2 7 7] 

Y= 6 0 - 2 9 3 X+ 3 4 0 X 1 {X\$2~D<D 

[0 2 7 8] SC 1 KfiEAtf, « A tf X^JU^-** 5 % 
gancLjfc^*^ X=0. 5 8 4i&5«J:5(:tntf 

ft: ft, Y=0i4S(D*I8 

YO«F*l6H*RM-#*«iBfi:KJ6-r*i&B^**. Y = 

[0 2 7 9] YOHF««Bl:^^TE«t5. 0 

2 5 1:, tf-tf— A*«*n»«**LT^*»* 
<7>, «*>4>»^lRlfw4$ttS fcf— A«Kl»"r*Y VOi 

if— otua (w) ©»#**-r. »*-es-r»«tt. ft 
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FF28 FF30 FF36 GG01 GG02 
GG13 GG17 GG23 GG25 GG30 
GG32 GG43 GG45 GG47 GG51 
HJ01 HJ04 HJ12 HJ 13 HJ23 
HL01 HL02 HL03 HL04 HL06 
HL11 HM13 HM15 NN03 NN04 
NN22 NN24 NN27 NN34 NN35 
NN7I NN72 NN73 PP01 PP02 
PP03 PP04 PP05 PP06 PP07 
PP10 PP24 PP29 PP34 PP35 
PP40 QQ04 QQ05 QQ09 QQ1 1 
QQ23 QQ24 QQ25 QQ28 



